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(54) [Title of Invention] 
FLUORESCENCE OBSERVATION 
APPARATUS 

(57) [Abstract] 
[Purpose] 

To achieve an efficient and accurate fluorescence 
diagnosis regardless of parts and condition of 
organism's tissue with a simple constitution. 

[Constitution] 

In normal observation, a normal image acquired by 
an endoscope 1 by white light from a lamp 3 a of a 



normal illumination light source 3 is detected by a 
normal video camera 6 via a second adapter 5. In 
fluorescence observation, a reflected light monitor 27 
monitors the quantity of the reflected light of 
excitation light from a laser unit for fluorescence 4 so 
that the excitation light Xo at the wavelength of the 
least quantity of light is detected and a control signal 
is transmitted to the laser unit for fluorescence 4 and 
the excitation light \q of the wavelength detected 
with the laser unit for fluorescence 4 is oscillated to 
take a fluorescence image obtained with the 
endoscope 1 at the excitation light with a 
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fluorescence image photographing camera 7 through 
the second adapter 5. Then, a lesion and a normal 
tissue are determined by calculating the ratio of 
fluorescence at the wavelength X, and \ 2 acquired by 
a fluorescence image processor 9. 

[Claim] 
[Claim 1] 

A fluorescence diagnosing apparatus, which 
irradiates excitation light to an organism's tissue and 
diagnoses a lesion of the aforementioned organism's 
tissue by fluorescence generated from the 
aforementioned organism's tissue, which is provided 
with an excitation light supply means to provide the 
aforementioned excitation light; and a detecting 
means for detecting the reflected light of the 
aforementioned excitation light from the 
aforementioned organism's tissue. A fluorescence 
diagnosing apparatus which is characterized by the 
fact that the aforementioned excitation light supply 
means controls the wavelength of the aforementioned 
excitation light to be supplied based on the output 
from the aforementioned detecting means. 

[Detail Description of the Invention] 
[0001] 

[Technical Field of the Invention] 
This invention relates to a fluorescence diagnosing 
apparatus which irradiates excitation light to an area 
to be examined and diagnoses a diseased area by 
fluorescence emitted from the area to be examined. 

[0002] 
[Prior Art] 

In recent years, techniques such as auto-fluorescence, 
which is generated directly from living tissue by 
irradiating the excitation light to an observation area 
of living tissue, and drug-induced fluorescence, 
which is generated by injecting a fluorescent . 
medicine into the organism beforehand, produce two- 
dimensional images which are used to diagnose the 
degeneration of tissues of the organism or a state of 
the disease (for example, the type of the disease or 
the extent of infiltration), such as a cancer. 

[0003] 

If excitation light irradiates living tissue, the 
wavelength of the fluorescence generated will be 
longer than that of the excitation light. 
Fluorescence substances in the organism are, for 
example, collagen, NADH (nicotinamide adenine 
dinucleotide), FMN (flavin mononucleotide), 
pyridine nucleotide, etc. Recently, the interrelation 
between these substances in the organism emitting 
fluorescence light and diseases is becoming clear, 



and the diagnosis of cancer, etc. is possible by this 
- fluorescence. 

Alternatively, a fluorescence substance such as HpD 
(hematoporphyrin), Photofrin, ALA((delta>amino 
Ievulinic acid), etc., may be injected into an 
organism. These substances have a tendency to 
accumulate in cancerous tissue, and a diseased area 
can be diagnosed by observing the fluorescence after 
injecting any of these substances into an organism. 

[0004] 

Fluorescence emitted is extremely weak so that 
extremely high sensitivity photography is required 
It is widely known that an image intensifier is used 
for high sensitivity photography. 

[0005] 

[Problem to be Solved by the Invention] 
However, a fluorescence diagnosing apparatus for 
performing fluorescence observation with a 
conventional endoscope observes by distinguishing a 
normal area and a diseased area by the fluorescence 
intensity and distribution from the organism's tissue 
by excitation light. However, depending on mucus or 
blood flow of organism's tissue (tissue surface), or 
different part of an organ, the fluorescence intensity 
and wavelength distribution obtained by excitation 
light which is a single wavelength differ so that 
accurate and efficient fluorescence diagnosis may not 
be performed by an excitation light with a fixed 
single wavelength. 

[0006] 

This invention is formed in the consideration 
mentioned above. The purpose of this invention is to 
provide a fluorescence diagnosing apparatus with a 
simple constitution capable of performing 
fluorescence diagnosis efficiently and accurately 
regardless of parts or condition of organism's tissue. 

[0007] 

[Means and Operation to Solve the Problem] 
A fluorescence diagnosing apparatus of this 
invention, which irradiates the excitation light to an 
organism's tissue and diagnoses a diseased area of 
the aforementioned organism's tissue according to 
the fluorescence emitted from the aforementioned 
organism's tissue, which is provided with an 
excitation light supply means to provide the 
aforementioned excitation light; and a detecting 
means for detecting the reflected light of the 
aforementioned excitation light from the 
aforementioned organism's tissue. A fluorescence 
diagnosing apparatus which is characterized by the 
fact that the aforementioned excitation light supply 
means controls the wavelength of the aforementioned 
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excitation light to be supplied based on the output 
from the aforementioned detecting means. A 
fluorescence diagnosis can be performed efficiently 
and accurately regardless of parts or condition of 
organism's tissue. 

[0008] 

[Embodiment] 

Hereafter, embodiments of this invention are 
described referring to drawings. 

[0009] 

Fig. 1 and Fig. 2 relate to a first embodiment of this 
invention. Fig. 1 is a block diagram showing the 
structure of a fluorescence observation endoscope 
apparatus. Fig. 2 is a characteristic diagram showing 
the fluorescence characteristics of tissue in a body 
cavity when excitation light Xo is irradiated from the 
fluorescence observation endoscope apparatus of Fig. 
1. 

[0010] 

As the first embodiment of a fluorescence diagnosing 

apparatus, a fluorescence observation endoscope 

apparatus shown in Fig. 1 comprises: 

an endoscope 1 which is inserted into a body cavity 

and detects a normal image and a fluorescence image 

of an area to be observed, which is a diseased area, 

etc.; 

a normal illumination light source 3 for supplying 
white light for normal observation to the endoscope 1 
via a first adapter 2; 

a laser unit for fluorescence 4 for supplying variable 
wavelength laser beam for excitation (for example, 
an alexandrite laser, a dye laser, a free electron laser, 
etc); 

a normal video camera 6 for capturing a normal 
image captured by the endoscope 1 by the white light 
from a lamp 3 of the normal illumination light source 
3 via a second adapter 5; 
a fluorescence image detecting camera 7 for 
recording a fluorescence image captured by the 
endoscope 1 by the excitation light Xo from the 
fluorescence laser unit 4 via the second adapter 5; 
a CCU (camera control unit ) 8 for processing a 
normal image signal recorded by the normal video 
camera 6 and generating a normal image; 
a fluorescence image processor 9 for processing a 
fluorescence image signal recorded by the 
fluorescence image detecting camera 7 and 
generating a fluorescence image; 
a video switching controller 10 which detects the 
fluorescence quantity in longer wavelengths than that 
of the excitation light of the fluorescence image 
signal processed by the fluorescence image processor 
9 and identifies a diseased area; 



a video switcher 1 1 which inputs a normal image and 
9 a fluorescence image and outputs the normal image 
or the fluorescence image in correspondence with an 
identification signal from the video switching 
controller 11; 

a monitor 12 which displays output images from the 
video switcher 11; and 

a reflected-light monitor 27 for monitoring the 
reflected-light quantity from the fluorescence image 
obtained by the CCU 8 after receiving the reflected 
light of the laser light radiated from the fluorescence 
laser unit 4 via the endoscope 1 

[0011] 

The first adapter 2 is structured to introduce an 
excitation light Xo from the fluorescence laser unit 4 
and a white light from the lamp 3a of the normal light 
source 3 into a light guide 15, which is inserted.into 
the endoscope 1, by switching the position of a 
movable mirror 14 via a driver 13 (a solid line 
indicates the position of the movable mirror 14 for 
white light and a broken line for excitation light Xo in 
Fig.l). The light guide 15 is structured to transmit 
light from the first adapter 2 to the distal tip of the 
endoscope 1 and to irradiate it outwardly. The return 
light from the area to be examined by the light 
irradiated is transmitted as an observation image (a 
normal image or fluorescence image) to an eyepiece 
part 17 of the endoscope 1 through an image guide 16 
which is inserted into the endoscope 1. 

[0012] 

The second adapter 5 is detachably connected to the 
eyepiece part 17. The second adapter 5 switches 
between a normal image and a fluorescence image by 
operating a movable mirror 19 via a driver 1 8 (a solid 
line indicates the position of the movable mirror 19 
for a normal image and a broken line indicates the 
position for a fluorescence image.) A normal image 
is introduced into the normal video camera 6 and a 
fluorescence image is introduced into the 
fluorescence image detecting camera 7. In the 
normal video camera 6, a normal image is taken by a 
built-in CCD 20 and a normal image signal is 
transmitted to the CCU 8. The normal image is 
displayed on the monitor 12 via the video switcher 1 1 
in accordance with the identification signal from the 
video switching controller 10. 

[0013] 

In the fluorescence image detecting camera 7, a 
fluorescence image is amplified by an image 
intensifier (I.I) 22 via a rotatable filter 21, which has 
two band-pass filters with transmission 
characteristics that transmit light at wavelengths X x 
and X 2 . Then, the image is projected onto a CCD 23 
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and a fluorescence image signal is transmitted to die 
fluorescence image processor 9. The fluorescence 
image is displayed on the monitor 12 via the video 
switcher 1 1 in accordance with the identification 
signal from the video switching controller 10. In 
addition, the rotatable filter 21 is disc shaped and 
provided with two band pass filters having die 
transmission characteristics that transmit light at 
wavelengths X, and X 2 and it is rotated by the drive of 
a motor 24. 

[0014] 

The operation of a fluorescence observation 
endoscope apparatus comprised as above will be 
explained. 

[0015] 

At the time of fluorescence diagnosis, first, the 
excitation light from the fluorescence laser unit 4 
through the endoscope irradiates an organism's tissue 
while changing a wavelength continuously or 
stepwise. The reflected light of the excitation light of 
the organism's tissue is projected onto a CCD 20 via 
an image guide 16 and then light quantity of the 
reflected light of excitation light is monitored by a 
reflected-light monitor 27. 

[0016] 

Fig. 2 illustrates the fluorescence characteristics 
when excitation light Xq is irradiated. For example, 
fluorescence light from tissue obtainable due to 
irradiation with excitation light X<> at 442nm is intense 
in a normal area and is weak in a diseased area in a 
short wavelength region. That is, the ratio of the 
intensities of fluorescence light having the 
wavelengths X, and X 2 becomes different between a 
healthy area and a diseased area. Therefore, it is 
possible to distinguish whether the area is normal or 
diseased by calculating the ratio of X, and X 2 . In 
order to perform more accurate distinction of a 
normal area and a diseased area, excitation light with 
a wavelength which has a bigger difference between 
the ratio of X, and X 2 can be chosen. However, an 
optimum wavelength may be changed when mucus or 
blood is on the tissue surface. 

[0017] 

Therefore, a reflected-light monitor 27 detects the 
excitation light with a wavelength having a minimum 
reflected-light quantity (which is the wavelength 
having the optimum absorbency of the excitation 
light) by monitoring the light quantity of the 
reflected-light of excitation light and sends the 
control signal to a fluorescence laser unit 4. In this 
case, by storing the reflection characteristics of blood 



and mucus beforehand and using this data for 
- compensation, the accuracy can be further improved 

[0018] 

The fluorescence laser unit 4 oscillates the excitation 
light with the wavelength generating most 
fluorescence from the organism (which is the 
wavelength with high absorbency for excitation light 
and with minimum quantity of the reflected light of 
excitation light) in accordance with the control signal 
from the reflected light monitor 27. 

[0019] 

If the excitation light detected by the reflected light 
monitor 27 is considered to be the excitation light 
the excitation light Xo is supplied by the fluorescence 
laser unit 4 and the organism's tissue shows a 
fluorescence characteristics similar to Fig. 2. Thus, a 
fluorescence image is separated into images of X, and 
X 2 and amplified by LI. 22 and projected onto CCD 
23. 

[0020] 

In addition, in Fig. 1, the movable mirrors 14 and 19 
are synchronized with a timing controller 25 and are 
operated by the drivers 13 and 18. The timing 
rotation of the motor 24 for rotating the rotatable 
filter 21 is also controlled by the timing controller 25. 

[0021] 

The video switcher 1 1 outputs a normal image from 
the CCU 8 and a fluorescence image from the 
fluorescence image processor 9 to the monitor 12 in 
correspondence with an identification signal from the 
video switch controller 10. A normal image or a 
fluorescence image can also be switched by a foot 
switch 26. 

[0022] 

Moreover, the selection of excitation wavelength and 
the identification of a disease area and a normal area 
may be performed by applying a fuzzy control, AI, 
neutral net, etc. In addition, in order to increase an 
accuracy of the identification of a diseased area and 
normal area, a gamma-ray detector may be employed. 

[0023] 

According to the fluorescence observation endoscope 
apparatus of the first embodiment, the accurate 
fluorescence diagnosis can be performed by 
selectively using the excitation light having the most 
suitable wavelength to emit fluorescence for an area 
to be observed. 

[0024] 
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Next a second embodiment will be explained. Fig. 3 
and Fig. 4 relate to the second embodiment of this 
invention. Fig. 3 is a block diagram showing the 
structure of a fluorescence observation endoscope 
apparatus. Fig. 4 is a block diagram showing the 
structure of a rotatable filter in Fig. 3. Since the 
components of the second embodiment are similar to 
the first embodiment, the same symbols will be 
utilized for the same parts and the explanation of 
those will be omitted. Differences between the first 
embodiment will be described. 

[0025] 

As shown in Fig. 3, in the second embodiment, an 
apparatus comprises: 

a rotatable filter 21a which is provided instead of the 
rotatable filter 21 in the first embodiment; and 
a moving means 28 which operates a motor 24 to 
rotate to the direction of the diameter of filter 
insertion of the rotatable filter 21a in accordance with 
the movement control signal from a reflected-light 
monitor 27. 

[0026] 

The rotatable filter 21a provided with band pass 
filters 31, 32, 33, 34, which have characteristics to 
pass through four different wavelength bands X u X? 
X 3i X 4t on a disc which is divided in two semicircles 
and ftirther divided into four as shown in Fig. 4. 

[0027] 

Then, in response to the moving control signal from 
the reflected light monitor 27, the rotatable filter 21a 
is rotated by moving the moving the motor 24 toward 
the insertion diameter of the rotatable filter by the 
moving means 28. 

For example, as explained in the first embodiment 
(refer to Fig. 2), when the wavelength of the 
excitation laser of the fluorescence laser unit 4 is Xo 
by the control signal from the reflected light monitor 
27, a fluorescence image is acquired through the, 
band-pass filters 31 and 32 (transmitting wavelengths 
Xi and X 2 ), which is provided on the inner 
circumference. (The motor 24 is moved to the left of 
the drawing). 

When the control signal from the reflected light 
monitor 27 is different from Xo and the wavelength is 
Xo\ (the motor 24 is move to the right of the 
drawing), a fluorescence image is acquired through 
the band-pass filters 33 and 34 (transmitting 
wavelengths X 3 and X 4 ), which is provided on the 
outer circumference and which is suitable for 
fluorescence sensitivity by the excitation light V 
(which makes the most difference on the ratio of the 
fluorescence intensity of a diseased area and a normal 



area). Other structures and operations are the same 
„ as that of the first embodiment. 

[0028] 

The apparatus comprised as above, in addition to the 
effect of the first embodiment, a fluorescence image, 
which is generated by the excitation light from the 
fluorescence laser unit 4 controlled by the control 
signal from the reflected light monitor 27, is observed 
by moving the motor 24 toward the rotatable filter 
insertion so as to rotate the rotatable filter 21a by the 
moving means 28 in accordance with the moving 
control signal from the reflected-light monitor 27. 
Thus, a fluorescence wavelength can be selected 
according to the excitation light wavelength and more 
accurate fluorescence diagnosis can be performed. 

[0029] 

In addition, in the above-mentioned second 
embodiment, a fluorescence wavelength is selected 
according to the specific wavelength excitation light 
selected by the reflected light monitor 27. However, 
it is not limited to this. For example, a fluorescence 
diagnosis may be performed after the observation for 
the excitation light with the specific wavelength is 
performed with both the band-pass filters 3 1 and 32 
(transmitting wavelengths Xi and X 2 ) and with the 
band-pass filters 33 and 34 (transmitting wavelengths 
X 3 and X4). The observations by the band pass filters 
3 1 and 32 (transmitting wavelengths Xi and X 2 ) and 
the band pass filters 33 and 34 (transmitting 
wavelengths X 3 and X 4 ) may also be performed for 
the excitation light with several wavelengths. By 
doing this, more data about fluorescence images from 
an area of fluorescence observation can be obtained 
so that more accurate fluorescence diagnosis can be 
performed. 

[0030] 

When an image intensifier (LI.) 22 is connected with 
an eyepiece part 17 of the endoscope 1 for 
fluorescence observation, the operability is poor since 
the weight of the I.I. 22 is added on the operation unit 
of the endoscope 1 and the 1. 1. 22 is big. In addition, 
the I.I. 22 is built of precise electrical parts so that 
sterilization can not be secured. 

[0031] 

Therefore, by constituting an image guide with 
polymer optical fibers for guiding excitation light and 
adding an optical fibers amplifier system, auto 
fluorescence can be observed without image 
intensifiers. Thus, the embodiment of a fluorescence 
observation endoscope apparatus that is capable of 
improving the operability and sterilization ability and 
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performing more accurate and safe fluorescence 
diagnosis will be explained next 

[0032] 

An embodiment of a fluorescence observation 
endoscope apparatus capable of performing 
fluorescence diagnosis without image intensifies is 
provided with: 

a light source 41 which emits white light or laser 
light by switch; 

an endoscope 42 by which the aforementioned white 
light or laser light is irradiated into a body cavity and 
performs observation of a normal image or 
fluorescence image of tissue; 
an image processor 43 which superimposes the 
aforementioned normal image or fluorescence image 
on the same screen and performs the process of 
pseudo-color image obtained by the fluorescence 
image so as to make a diseased area recognizable; 
an excitation light source for amplification 46 which 
performs optical pumping to amplify fluorescence 
and which is optically combined with an IG (image 
guide) 45 passed through in the aforementioned 
endoscope 42; 

a timing controller 50 which controls the light source 
41 for switching between the aforementioned 
fluorescence image and the normal image, the image 
processor 43, the excitation light source for 
amplification 46, and a motor which operations the 
rotation drive of the rotatable filter 47 in an operation 
unit 44 of the endoscope 42; and 
a monitor 5 1 for displaying the image processed by 
the aforementioned image processor 43. 

[0033] 

The aforementioned light source 41 is provided with 
a Xe lamp 52 for generating white light and a He-Cd 
laser 53 for exciting fluorescence. A white light from 
the Xe lamp 52 via a lens 56 or an excitation light 
from the He-Cd laser 53 via a mirror 54 and a lens 55 
is selected by an optical mirror 57 and introduced 
into a LG (light guide) 59, which passes through an 
light guide cable 57 and an insertion part 58 of the 
endoscope 42. 

[0034] 

A diffusion lens 60 for uniformly spread and irradiate 
the white light or excitation light by the 
aforementioned light source 41 into a body cavity, 
and a objective lens 61 for detecting a normal image 
or a fluorescence image are provided in the distal end 
of the aforementioned endoscope 42. 

[0035] 

In the operation unit 44, a CCD 62 is provided to 
capture an image transmitted through the IG 45, 



which is inserted in an insertion part 58 and transmits 
or amplifies a fluorescence image or normal image. 
Then, a normal image or a fluorescence image via a 
lens 63 is projected onto the detecting surface of the 
CCD 62. In addition, dichroic mirrors 64 and 65, 
which reflect excitation light, are arranged on both 
ends of the IG image guide 45 for amplifying a 
fluorescence image. Lenses 67 and 68 and a half 
mirror (beam splitter) 69 are arranged to project the 
amplifying excitation light from the excitation light 
source for amplification 46 into the IG 45 via an 
optical fiber 66. 

[0036] 

In this case, the IG 45 consists of polymer optical 
fibers which doped in "Rhodamine 6G" and 
"Perylene Red". 

[0037] 

The aforementioned rotatable filter 47 is located 
between the lens 63 and the CCD 62. The rotatable 
filter 47 is rotated by the motor 48 controlled by the 
timing controller 50. For example, when a 
fluorescence image is transmitted, it passes through a 
band pass filter 71 (transmitting wavelength \ x ) and a 
band pass filter 72 (transmitting wavelength XJ. 
When a normal image is transmitted, it passes 
through an area 73 which has no filter mounted. In 
other words, the motor 48 is controlled by the 
aforementioned timing controller 50, and the filters 
on the rotatable filter 47 are sequentially switched. 

[0038] 

The aforementioned excitation light source for 
amplification 46 comprises a YAG laser 74 and a 
SHG (second harmonic generation/frequency 
doubler) 75 which outputs second higher harmonic of 
light by the aforementioned YAG laser 74. 

[0039] 

Thus, in this embodiment comprised above, the white 
light or excitation light from the light source 41 is 
first introduced into a body cavity (such as stomach, 
large intestine, bronchus, bladder) or the abdominal 
cavity, or a chest cavity. 

[0040] 

When a body cavity is irradiated with white light, an 
image of the body cavity is transmitted by the 
objective lens 61 and the IG 45 and the region 73 
with no filter and is recorded by the CCD 62. Then, 
after the image is stored temporarily into the imaging 
memory of the image processor 43 (not illustrated), it 
is displayed on the monitor 51. 

[0041] 
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On the other hand, when excitation light such as a 
He-Cd laser 53 with 442nm wavelength iiradiates an 
organism's tissue, green fluorescence, which is 
associated with flavin, is emitted from a normal 
tissue. However, in an abnormal tissue such as 
cancerous tissue, fluorescence changes to a dark- 
yellowish fluorescence that has low fluorescence 
intensity in the green region. 

[0042] 

The IG 45 receives this fluorescence like the example 
of white light However, the intensity of 
fluorescence is extremely weak so that the CCD 62 
can not record this fluorescence intact. Therefore, 
the light having a 1064nm wavelength is generated 
by the YAG laser 74 in the excitation light source for 
amplification 46 and then converted into the light 
with a 532nm wavelength by the SHG (frequency 
doubler) 75. After the light is transmitted by the 
optical fiber 66 and is uniformly spread by the lenses 
67 and 68, it is entered into the IG 45 via the half 
mirror (beam splitter) 69. 

[0043] 

As above mentioned, the IG 45 consists of polymer 
optical fibers which are doped in the "Phodamine 
6G" and "Perylene Red". If the 532nm-excitation 
light is entered into the IG 45, the 571nm- 
fluorescence which responses to the "Rhodamine 
6G" and the 62 lnm-fluorescence which responses to 
the "Perylene Red" are amplified. At this time, the 
gain is 600 -2000 times. 

[0044] 

The band-pass filters 71 and 72 of the rotatable filter 
47 extracts the wavelength \\ (for example, 571nm) 
and X 2 (for example, 621nm) from the fluorescence 
amplified and reduce noise, and each fluorescence is 
captured by the CCD 62. 
The normal tissue and abnormal tissue in these 
images is distinguished according to the image 
memory and calculation device (both not illustrated) 
in the image processor 43. 

[0045] 

The aforementioned normal image and fluorescence 
image are sequentially switched by the timing 
controller 50 and displayed separately or 
simultaneously (superimposed) on the monitor 51. 

[0046] 

According to this embodiment, the organism's tissue 
is irradiated with the 442nm light from the He-Cd 
laser 53. Among fluorescence from abnormal tissue, 
a 571nm fluorescence that responds to the Phodamine 
6G and 621 fluorescence that responds to the 



Pherylene Red are amplified to 600 -2000 times by 
m the IG 45 which consists of polymer optical fibers. 
The rotatable filter 47 extracts fluorescence in the 
wavelength X x (for example, 571nm) and X 2 (for 
example, 621nm) and reduces noise, and each 
fluorescence is captured by the CCD 62. Thus, auto 
fluorescence can be observed without image 
intensifies and the operability and sterilization 
ability is improved so that accurate and safe 
fluorescence diagnosis can be performed. 

[0047] 

In addition, a YAG laser is used as a laser beam for 
the excitation light source for amplification 46. 
However, it is not limited to this device and a 
semiconductor laser, an argon laser, an excimer laser 
may be used. 

[0048] 

Also, in order to diagnose a diseased area, the 
organism's tissue is irradiated with 442nm a He-Cd 
laser 53 and auto fluorescence from the tissue 
amplified by the IG 45, which consists of polymer 
optical fibers,, is observed. However, it is not limited 
to this and fluorescence substances such as HpD 
(hematoporphyrin), Photofrin, ALA ((delta)-amino 
levulinic acid), NP e6, BPD, SnET2, etc., may be 
injected into an organism. These substances have a 
tendency to accumulate in cancerous tissue, and a 
diseased area can be diagnosed by observing the 
fluorescence which is amplified by the IG 45 
consisting of polymer optical fibers after injecting 
any of these substances into an organism. 

[0049] 

Fig. 6 is a modification example of the embodiment 
of Fig. 5. In the embodiment of Fig. 5, the apparatus 
was structured with the endoscope used for 
fluorescence observation in which the polymer 
optical fiber bundle was employed as the IG 55. 
However, this type of endoscope is unique and 
expensive. Therefore, a fluorescence observation 
endoscope apparatus of this modification is 
structured to be able to observe fluorescence using a 
normal endoscope without an image intensifies This 
modification is similar to the embodiment in Fig. 5. 
The same symbols will be utilized for the same parts 
and the explanation of those will be omitted. 
Different parts will be described. 

[0050] 

In other words, a fluorescence observation endoscope 
apparatus shown in Fig. 6 which is a modification of 
the apparatus of Fig. 5 comprises: 
an endoscope 81 in which an image guide 45a is 
inserted through to transmit normal images; and 
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a polymer optical fiber bundle 82 is provided in a 
coupling device 85 connecting an eyepiece part 83 
and a fluorescence image detecting apparatus 84. 
The fluorescence image detecting apparatus 84 is 
composed of a YAG laser 74, a SHG 75, a rotatable 
filter 47, etc. The light from the SHG 75 is 
introduced into a half mirror (beam splitter) 69 via a 
mirror 86. The polymer optical fiber bundle 82 
consists of polymer optical fibers doped with 
"Phodamine 6G" and "Perylene Red". Other 
components and operation are the same as that of the 
embodiment of Fig. 5. 

[0051] 

According to the modification comprised above, in 
addition to the effect of the embodiment of Fig. 5, the 
coupling device 85 housing the polymer optical fiber 
bundle 82 is mounted between the eyepiece part 83 
and the fluorescence image detecting apparatus 84 of 
the endoscope 81. Thus, the conventional endoscope 
can be used and a fluorescence observation 
endoscope apparatus capable of observing auto 
fluorescence without image intensifies can be 
realized inexpensively. 

In addition, a variable wavelength laser (of the 
embodiment of Fig. 1 and Fig. 4) may be placed for a 
He-Cd laser (of the embodiments of Fig. 5 and Fig. 
6) and the reflected light is monitored so that 
optimum wavelength is selected. Therefore, more 
accurate diagnosis is possible. 

[0052] 

In order to observe a fluorescence image by a 
fluorescence observation endoscope apparatus, an 
operator manually operates the bend of an endoscope 
while confirming a fluorescence image with eyes. 
Thus, when screening a diseased area by confirming 
a fluorescence with eyes, the operator may change 
the angle for screening carefully or a diseased area 
may be missed in a case where the difference of 
fluorescence is subtle and very little. 

[0053] 

Next, a fluorescence observation endoscope 
apparatus of this embodiment which is capable of 
improving the operability and detecting lesions 
accurately by stopping the angle of an endoscope in a 
place where lesions exist and by detecting a subtle 
and minute difference of fluorescence will be 
explained. 

[0054] 

A fluorescence observation endoscope apparatus of 
this embodiment shown in Fig. 7, which detects the 
subtle and very little fluorescence and stops the angle 



of the endoscope at the certain point of a diseased 
„ part, comprises: 

a light source apparatus 91 which generates a white 
light for normal observation; a laser source 92 which 
generates an excitation light for fluorescence 
observation; and 

an endoscope 93 for observing a diseased area by 
irradiating the white light or excitation light from the 
distal tip 93a. 

[0055] 

The distal end of a light guide cable 95 extended 
from the operating part 94 of the endoscope 93 is 
detachably connected to the first adapter 97 which 
introduces a white light and an excitation light by 
switching. The first adapter 97 to which the 
aforementioned light source apparatus 91 and laser 
light source 92 are connected. A light guide (not 
illustrated) is inserted through the light guide cable 
95 and the insertion part 96 of the endoscope 93. 

[0056] 

The operating part 94 of the endoscope 93 is 
provided with an articulation mechanism 98 operated 
by an electric motor (not illustrated) so as to operate 
bending operation of a bending part 99 at the distal 
end of the insertion part 96. For example, the 
articulation mechanism 98 is composed of two 
articulations and electric motor (not illustrated), and 
the bending operation is controlled by an articulation 
control unit 100. The distal end part 93a of the 
endoscope 93 can be directed to the desired direction 
by moving the bending part 99 up and down/right and 
left by he articulations and electric motor directions 
(not illustrated). 

[0057] 

Then, a fluorescence image and a normal image of a 
diseased area 102 and the periphery of the body 
cavity 101 are detected by the endoscope 93, and 
further detected by an LI. 103 and a CCD camera 
104. The fluorescence image and the normal image 
are selected and respectively input into the I.I. 103 
and the CCD camera 104 by the second adapter 205. 

[0058] 

The fluorescence image captured by the I.I. 103 is 
processed by the fluorescence diagnosis processor 

106 so that a normal area and abnormal area is 
distinguished. A CCU 107 generates an output image 
based on the normal image detected by the CCD 
camera 104. The images obtained by aforementioned 
fluorescence diagnosis processor 106 and the CCU 

107 are switched or combined on the same screen by 
a superimposition 108. The output images from the 
super-imposition 108, for example, a normal image 
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109 as a main image and a fluorescence image 1 10 as 
a sub image, are displayed on a monitor 1 1 1 
simultaneously. 

[0059] 

However, a compound image displayed on the 
monitor 1 1 1 is not restricted to this and a compound 
image can also be made of a fluorescence image as a 
main image and a normal image as a sub-image. The 
display location of a sub-image can be voluntarily 
set The monitor 1 1 1 can display not only a 
compound image but also display a fluorescence 
image or a normal image individually or a processed 
image that is processed image of these images. 

[0060] 

In the embodiment of Fig. 7 comprised above, first, 
the distal end 93a of the endoscope 93 is placed in the 
body cavity 101 (such as, lungs, an esophagus, the 
stomach, intestines, the pancreatic bile duct, the 
bladder, the ureter, an abdominal cavity, a thoracic 
cavity, the uterus). The light from the light source 91 
and the laser light source 92 are sequentially 
irradiated to the body cavity 101 through the 
endoscope 93 by the adapter 97. At this time, the 
adapter 105 switches a normal image and a 
fluorescence image respectively and these images are 
captured by either the I.I. 103 or the CCD camera 
104. - 

[0061] 

At this time, the intensity and wavelength 
characteristic of the fluorescence image change 
between the diseased area 102 and a normal area. 
Thus, the diseased area 102 can be determined by 
processing the fluorescence intensity and wavelength 
characteristic in the fluorescence diagnosis processor 
106. 

[0062] 

On the other hand, in the endoscope 93, the 
articulation mechanism 98 is operated by an 
articulation control unit 100 and the bending part 99 
is manipulated so as to examine the body cavity 101. 
If the fluorescence diagnosis processor 106 discovers 
the diseased part 102, the articulation mechanism 98 
is controlled to make the diseased area in center of 
sight of the endoscope 93. When it reaches the 
center, the bending operation is stopped and the 
operator is notified of the presence of the diseased 
area 102 by means such as monitor display or sound. 
Thus, a subtle and minute change in fluorescence can 
be detected and the angle [of the bending part 99] can 
be stopped at the location where the diseased area is 
present. The operability can be improved as well as a 
diseased area can be detected accurately. 



. [0064] 

In addition, the CCD of a normal TV (video) camera 
in each embodiment described above is designed to 
take a normal image based on a white light. 
However, this CCD can be made to capture color 
images with the application of a color mosaic filter 
on the incident surface of the CCD. Also, a normal 
TV (video) camera may be made to take color images 
by providing a color filter which isolate white light 
into R, G, and B. Or a normal TV (video) camera is 
structured to detect color images in synchronization 
with the timing of light supply of the illumination 
light of R, G, and B from the normal illumination 
light source which is supplied sequentially. 

[0065] 

As described above, a laser beam for generating 
monochromatic light is used for an excitation light 
However, a laser light source is expensive so that an 
excitation-light filter 120 as shown in Fig. 8 may be 
employed to select an excitation light from the white 
light of a Xe lamp efficiently. 

[0066] 

The excitation-light filter 120 is comprised of 
• interference filtersl22 and 123, which transmit only 
excitation light Xq on which the interference coating 
is deposited, and a color filter 124, which absorbs the 
light except excitation light X[ and located between 
the interference filters 122 and 123. 

[0067] 

Excitation light A* of the white light from the Xe 
lamp 121 is transmitted by the interference filter 122 
and the light other than Xo is reflected. However, the 
filter also transmits a small amount of the light other 
than Xoat this time. The light other than Xo is blocked 
partially by the color filter 124 and the interference 
filters 123. The light other than Xq can be completely 
or almost absorbed by repeating the reflection 
between the interference filters 122 and 123. Thus, 
the light other than Xo can be stopped efficiently. 

[0068] 

As the result of using the excitation light filter 120, 
the light except Xo, which is an excitation light with 
less leaked light, can be obtained. Thus, excellent 
fluorescence observation can be performed efficiently 
without using a laser apparatus for an excitation light 
source. 

[0069] 

[Additional Remarks] 
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1) In the fluorescence diagnosing apparatus 
mentioned in Claim 1, the aforementioned detection 
means detects the light quantity of the 
aforementioned reflected light, and the 
aforementioned supply means for excitation light 
controls a wavelength to have the minimum quantity 
of the aforementioned reflected light detected by the 
aforementioned detection means. 

[0070] 

2) The fluorescence diagnosing apparatus 
mentioned in Claim 1 is provided with a sampling 
means which samples intensities of several 
wavelengths of the aforementioned fluorescence. 

[0071] 

By comprising the apparatus in this manner, accurate 
fluorescence diagnosis can be performed because 
more data samples of fluorescence intensity and 
wavelength distribution can be obtained from the 
organism's tissue. 

[0072] 

3) A fluorescence diagnosing apparatus, which 
irradiates an organism's tissue with excitation light 
and diagnoses lesions according to fluorescence 
emitted from the aforementioned organism's tissue, 
which is characterized by having a sampling means' 
for extracting intensities of several wavelengths of 
the aforementioned fluorescence. 

[0073] 

By comprising an apparatus in this manner, many 
samples of fluorescence intensity and wavelength . 
distribution data from the organism's tissue can be 
obtained by a rotatable filter 21a that is a sampling 
means. Therefore, accurate fluorescence diagnosis 
can be performed. 

[0074] 

4) In the image transmission apparatus which 
transmits an image of internal part of an object as an 
optical signal by the optical fiber bundle, the 
aforementioned optical fiber bundle is provided with 
an amplification means which amplifies the 
aforementioned optical signal by the excitation light 
with a predetermined wavelength inside of the optical 
fiber bundle. The image transmission apparatus 
which is characterized by having an excitation light 
supply means for supplying the aforementioned 
excitation light and an excitation light incident means 
which enters the aforementioned excitation light 
supplied from the aforementioned excitation light 
supply means into the aforementioned optical fiber 
bundle. 



[0075] 

. In the image transmission apparatus comprised in this 
manner, the excitation light is introduced by the 
image guide 45 which is the optical fiber bundle 
which consists of polymer optical fibers with 
amplification means. By adding the function to 
amplify optical signal, weak optical signals can be 
amplified without using an image intensifier. 

[0076] 

5) In the image transmission apparatus of 
Additional Remark 4, the aforementioned optical 
signal is fluorescence emitted from the inside of the 
object. 

[0077] 

6) In the image transmission apparatus of 
Additional Remark 5, the aforementioned 
fluorescence light is fluorescence substance 
accumulated in the organism's tissue or auto 
fluorescence. 

[0078] 

By observing weak fluorescence from the 
fluorescence substance or auto fluorescence with this 
image transmission apparatus, operability and 
sterilization performance on fluorescence observation 
can be improved and accurate and safe fluorescence 
diagnosis can be performed on an organism's tissue. 

[0079] 

7) In the image transmission apparatus of 
Additional Remark 6, the aforementioned 
fluorescence substance is at least one of HpD, 
Photofrin, ALA, Np e6, BPD, SnET2. 

[0080] 

8) In the image transmission apparatus 
mentioned in one of Additional Remarks 4, 5, and 6, 
the aforementioned optical fiber bundle is formed by 
at least one of the adjunction of Rhodamine 6G, 
Rhodamine B, Perylene Red. 

[0081] 

9) In the image transmission apparatus 
mentioned in one of Additional Remarks 4, 5, 6, and 
7, the aforementioned excitation light source is one of 
a YAG laser, semiconductor laser, argon laser, or 
excimer laser. 

[0082] 

1 0) An endoscope apparatus which is 
characterized by having: 

an endoscope which has the insertion part, to be 
inserted into a body cavity, provided with a bending 
means to bend a bending part at its distal end; 
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a diseased area detection means for detecting lesions 
of the aforementioned body cavity's tissue according 
to the aforementioned fluorescence captured by the 
aforementioned endoscope; and 
a bending control means for controlling the 
aforementioned bending means based on the output 
of the aforementioned detection means. 

[0083] 

In the endoscope apparatus comprised in this manner, 
the fluorescence diagnosis processor 106 used as a 
diseased area detection means detects a diseased area 
based on the subtle and minute difference of 
fluorescence from the body cavity's tissue, and the 
articulation control unit 100 is controlled by the 
articulation mechanism 98 used as a bending means, 
and the bending part is bent to be positioned at a 
certain place in the sight of endoscope. Thus, 
operability can be improved and reliable detection of 
a diseased area is possible. 

[0084] 

11) In the endoscope apparatus of Additional 
Remark 10, the aforementioned fluorescence light is 
emitted from fluorescence substances accumulated 
into organism's tissue or auto fluorescence. 

[0085] 

12) In the endoscope apparatus of Additional 
Remarks 10 or 1 1, the aforementioned diseased area 
detection means detects the aforementioned diseased 
area by sampling the fluorescence intensity in more 
than two wavelength ranges. 

[0086] 

13) In the endoscope apparatus mentioned in 
either one of Additional Remarks 10,1 1, or 12, the 
bending control means controls the aforementioned 
bending means so that the aforementioned diseased 
area is set in the center of the sight of endoscope. 

[0087] . 

14) In the endoscope apparatus mentioned in 
one of Additional Remarks 10, 11, 12, or 13, the 
aforementioned bending means is comprised of at 
least more than one articulation (angle wire) and an 
electrical motor. 

[0088] 

[Effect of Invention] 

According to a fluorescence diagnosing apparatus of 
this invention as described above, a wavelength of 
excitation light supplied is controlled by the 
excitation light supply means controls the wavelength 
of excitation light based on the output of the 
detection means. As the result, efficient and accurate 



fluorescence diagnosis can be preformed regardless 
of the parts or condition of the organism's tissue with 
simple constitution. 

[Brief Explanation of Drawings] 
[Fig. 1] 

Fig.l is a block diagram of a fluorescence 
observation endoscope apparatus of the first 
embodiment. 

[Fig. 2] 

Fig. 2 is a diagram showing a fluorescence 
characteristic of tissue in a body cavity on which 
excitation light Xq is irradiated from the fluorescence 
observation endoscope apparatus in Fig. 1. 

[Fig. 3] 

Fig. 3 is a block diagram showing a fluorescence 
observation endoscope apparatus of the second 
embodiment. 

[Fig. 4] 

Fig. 4 is a block diagram showing a rotatable filter in 
Fig. 3. 

[Fig. 5] 

Fig. 5 is a block diagram showing an example of 
fluorescence observation endoscope apparatus 
capable of performing fluorescence diagnosis without 
an image intensifier. 

[Fig. 6] 

Fig. 6 is a block diagram showing the modification of 
the fluorescence observation endoscope apparatus in 
Fig. 5. 

[Fig. 7] 

Fig. 7 is a block diagram showing the example of a 
fluorescence observation endoscope apparatus which 
detects subtle and minute difference of fluorescence 
and stops the articulation at where a diseased area 
exists. 

[Fig. 8] 

Fig. 8 is a block diagram showing an excitation light 
filter which efficiently can select an excitation light 
from a white light from a Xe lamp. 

[Explanation of Symbols] 

6 normal TV (video) camera 

7 fluorescence image detecting camera 

8 CCU 

9 fluorescence image processor 

1 0 video switching controller 

1 1 video switcher 

12 . monitor 



11 



DRAFT COPY 



13, 18 driver 

14, 19 movable mirror 

15 light guide 

16 image guide 
20, 23 CCD 

21 rotatable filter 

22 LI. (image intensifier) 
25 timing controller 

27 reflected-light monitor 

28 moving means 
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[FIGURE 1] 





[translation of Japanese text in Figure 1] 

3a lamp 

26 foot switch 



[IU2] 



[FIGURE 2] 




[translation of Japanese text in Figure 2] 
vertical axis: fluorescent sensitivity 
horizontal axis: wavelength 
upper line: normal 
lower line: diseased part 
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[FIGURE 3] 




[translation of Japanese text in Figure 3] 

3a lamp 

26 foot switch 
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[FIGURE 4] 
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[FIGURE 5] 
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43 Image processor 

50 timing controller 
51 

monitor 

52 Xe lamp 

53 He-Cd laser 
74 Yag laser 
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[FIGURE 6] 
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43 image processor 

50 timing controller 

51 monitor 

52 Xe lamp 

53 He-Cd laser 
74 Yag laser 
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[FIGURE 7] 
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[translation of Japanese text in Figure 8] 

121 Xelamp 

output excitation light lambdao 
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[gift] [OBJECT] 

fgfl^&fpfJjjcM <£ 0 * £#lll&<£> By simple composition, regardless of the site of 

tt^tcj: , vh^&ofr an organism tissue, and its state, efficient and 

oJEfitftit^fcl^^r^rfr 0 „ exact fluorescent diagnosis can be performed. 



[*J&] 

6 HRM*» 3©7^3 

x^bntzm^mmm^w, 2 7 

W>77 tfJSbjg* 1 0 t± 
5 rt««L 1 xmbtitzi&ftik* 

Tifc** 1,12 Jfc 



[SUMMARY OF THE INVENTION] 

At the time of a usual observation, the usual 
observation image obtained by the endoscope 
1 according to white light from lamp 3a of the 
usual illumination light source 3 is recorded via 
the second adapter 5 with the usual TV camera 
6. 

At the time of fluorescent observation, when the 
reflected-light monitor 27 monitors the quantity 
of light of the reflected light of the excitation 
light from the laser apparatus for fluorescence 
4, the excitation light (lambda) 0 of the 
wavelength with the lowest quantity of light is 
detected, and a control signal is transmitted to 
the laser apparatus for fluorescence 4. 

By oscillating the excitation light (lambda) 0 of 
the wavelength detected with the laser 
apparatus for fluorescence 4, the fluorescent 
image obtained by excitation-light (lambda)O 
by the endoscope 1 is recorded via the second 
adapter 5 with the fluorescent image image- 
pick-up camera 7. 

And a disease and normal part are 
distinguished by measuring the fluorescent ratio 
of wavelength (lambda)1, (lambda)2 by the 
fluorescent image processing device 9. 
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[translation of Japanese text in Selection Diagram] 
also refer to EXPLANATION OF DRAWINGS 
3a lamp 
26 foot switch 



[CLAIMS] 



[f»#3S 1 ] [CLAIM 1] 

£#*ajfcfaSifi3te£:flSStU flu . Excitation light is irradiated to an organism 

IE£{m»J&»e>35£-t-5$3tefc: tissue. 

«fc 9fflT££fMBJtt0#SX8ISfr& In the fluorescent-diagnosis apparatus which 
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^fi"-5^7fe^^f^g{c^oV^T, diagnoses the disease part of the above- 
H&ISSb£)tS:#^pi"5®iS3t^ mentioned organism tissue according to the 
%&^WLb^ fluorescence generated from the above- 

mWM^%<Dw\t^^EWW^^h mentioned organism tissue, it has detection 
©RW#&fcW^atfettl*a t means to detect reflected light from the above- 
£rif ;i> mentioned organism tissue of above-mentioned 

BUlB®S^t^#p#^fi^ excitation light, excitation-light supply means to 

BUfEt&tfj^l&O tti^/t^S^v^ supply above-mentioned excitation light. 
T\ W&i~ SSuffiSi^Tt^^S Above-mentioned excitation-light supply means 
tSr^«i:i"5* controls the wavelength of the above- 
3fet£Bf§£Bo mentioned excitation light to supply, based on 

the output of above-mentioned detection 

means. 

The fluorescent-diagnosis apparatus 
characterized by the above-mentioned. 

[ftwommmx) [detailed description of invention] 



[0 0 0 1] [0001] 



mn±<Dmm&m] [industrial application] 

#389114, tttfe^afrfcldSlfift This invention irradiates excitation light for an 
SrJSStU -tOttttSE^Wt^fe examination object. 

*i"S^3fect9, ^S£Bf££l£ . From the fluorescence emitted from the 
Hffi"5**f>WfS*^H"f5o examination object, it is related with the 

fluorescent-diagnosis apparatus which 

diagnoses an illness site. 

[0 0 0 2] [0002] 



[PRIOR ART] 

rtHlt^tc: J: !9 In recent years, using an endoscope etc, from 

©S^li^te"^ ^ft^H^^r^ the self-fluorescence from the organism, or by 
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^(DWfo^^Jt^: 2Hk7Z medicine being injected into the organism, the 

M^tLX^tHLs ^(D^^t^i resulting fluorescence is used as a two- 

frb, 4EM&j&<D£& J $>&m<D dimensional image. 

2£JM£fiI (#!]*: tf, 2£S<£>S3i . From the fluorescent image, there is a 

^BiMffiiM) fr^Wr-f technique whereby illness states (for example, 

&>%>o the kind and permeation extent of the illness), 

such as the modification of an organism tissue 

and cancer, are diagnosed. 

[0 0 0 3] [0003] 

^M&WcJtZ mfriirZ) t^(D |f a light is irradiated to an organism tissue, the 

Eb^tfti. ^Sv^^cD^Tfe^lg fluorescence of a wavelength longer than the 

£1*5 0 excitation light will occur. 

tLXs ^xfiNADH (—=* It uses as the fluorescent material in the 

^>T5: KTy^V;*^ Vir^- organism, for example, there are NADH 

K) , FMN (77t^y^ (nicotinamide adenine nucleotide), FMN (flavin 

$ K) , t° V ? V mononucleotide), pyridine nucleotide, etc. 

Jr9- K^^fc<5 0 ftiSTii, Cl Recently, the interactive relationship between 

(D£?f£^ ^frrtS^K^ ^ illness and such in-the-living-body ?factor- 

Bt WffiSH^a^jKd/jiox substance? becomes clear. 

£tz Q £fc, HpD (— -^h/Jf Moreover, HpD (hematoporphyrin) and 

>r y >) , Photof r Photofrin, ALA((delta)-amino levulinic acid) 

in, ALA (5 — amino have the accumulation property towards 

levulinic aci cancer. 

d ) f±, ^©iHtt^fc^ , This is injected in the living body, and an illness 

^ti?r^^P^{ci£AL, jtufE^ site can be diagnosed by observing the 

H^O^^:SrM^i"'5 d t X1&& fluorescence of the above-mentioned matter. 

[0 0 0 4] [0004] 

Z<D X 0 ftlkytlt, t&fcX /j §$M Since such a fluorescence is very slight, it 

XhZ><DX\ ^(D^^CDtzMz needs photography of a high sensitivity 

fi* 1£toTfl5^S©gKS:^S extremely for the observation. 

£:1~<5 0 ^ ©KJ&Sfllj^SrfT 9 The image * intensifier is well known as that 

h<Ot LT^f > — £/ • ^ >-x^ which performs this high-sensitivity 

v / ^T^-t^^<^P^tiTV> photography. 
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[0005] 



^mmtwm 



[H^^^LJ: b b'tZEk [PROBLEM ADDRESSED] 

M] However, with the fluorescent-diagnosis 

L^Lft^b* IfefcCDfa^MjUz. apparatus which performs the fluorescent 

«fc53bfctl^£:fT o^ytWfflr^x observation by the conventional endoscope, 

fifix Sh&yti^X 5 £ft$II9e#> according to the fluorescent strength and the 

b©*ftO&i$&tf#*in£<fc 5 fluorescent distribution from the organism 

iES^ch^S^^^rfiS'JLTll^ tissue by excitation light, the identification of a 

Irtf H^T*fc5i\ normal part and the disease part is achieved. 

(^ffi) ^^^^JfiL^^Bfc 5 However, based on the pituita of an organism 

V M2§BffiH§Stf>§V N £ cfc 0 , ¥ tissue (surface) and the difference of a blood- 

— &S©Sb©)t^«t flow state or a site organ, since fluorescent 

1&ft<OfeJgRZ$$.'8:ftlfi&!&?£ strength and a wavelength distribution which 

%>tc£>\Z^ jfcirCD are obtained by the excitation light of a single 

Si)£5>feT*te N IE5il?$j$(73 cfc^ wavelength differ from each other, with the 

IgftBfflTfcfTZ-te^^Wr'u'fth excitation light of the fixed single wavelength, 

5o exact and efficient fluorescent diagnosis may 

be unable to be performed. 

[0 0 0 6] [0006] 

^^l^fi. ±fa^tf \zJS&ZhXt£ This invention is made in view of the above- 

£tltzh<nX*h*) , ffi^/^tl^ mentioned situation. 

tc J: 9 , £f£,Tlf$<7}^{£> ^fii By simple composition, regardless of the site 

t£«£ h'f x $^W#*oIE5l&:s£ of an organism tissue, and its state, it aims at 

%WW\^ff 0 It cOTt providing the fluorescent-diagnosis apparatus 

i^W^il^Sl^l"^ r i: £ which can perform efficient and. exact 

i: LtV^o fluorescent diagnosis. 

[0 0 0 7] [0007] 

[R»*»*t5fc«rofaX [ SOLUTION OF THE INVENTION and 
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EFFECT] 

The fluorescent-diagnosis apparatus of this 
invention irradiates excitation light to an 
organism tissue. 

In the fluorescent-diagnosis apparatus which 
diagnoses the disease part of the above- 
mentioned organism tissue according to the 
fluorescence generated from the above- 
mentioned organism tissue, it has excitation- 
light supply means to supply above-mentioned 
excitation light, and detection means to detect 
reflected light from the above-mentioned 
organism tissue of above-mentioned excitation 
light. 

Above-mentioned excitation-light supply 
means enables it perform independent of the 
site of the organism tissue, and its state, and to 
perform efficient and exact fluorescent 
diagnosis by simple composition by controlling 
the wavelength of the above-mentioned 
excitation light to supply, based on the output of 
above-mentioned detection means. 



[0 0 0 8] 



[0008] 



[MMM] [Embodiment] 

WT> USSr^BS Ltetf Hereafter, the embodiment of this invention is 

^(DMM^'Wc-oi^XM^-^c described, referring to drawings. 



[0 0 0 9] 

in i &t>*m 2 itts&wom i m 
bu m 2 nm i <D%itm&ft$L 



[0009] 

Figs. 1 and 2 concern the 1st embodiment of 
this invention. 

Diagram 1 is a block diagram showing the 
composition of the fluorescent observation 
endoscope apparatus, diagram 2 is a 
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%\,1Zl%<nW.1&.fo1®M<Di&%!fc characteristic view showing the fluorescent 
t££^i-#t!feII]"Cfc5 0 characteristic of the intra-corporeal tissue when 

irradiating excitation-light (lambda)O with the 
fluorescent observation endoscope apparatus 
of diagram 1 . 



[0 0 10] 

9 rtM 1 T?#e>ixfciI#«3§S 
X 0 id J: 

7£, ii^TV*^7 6lcJ;i9 
CCU(*^7"3yFn-;l/ • 

«t5S*IMlgi 9 



[0010] 

The fluorescent observation endoscope 
apparatus of the 1st embodiment as a 
fluorescent-diagnosis apparatus should be 
shown in diagram 1 . 

The endoscope 1 which inserts intra-corporeal 
and obtains the usual observation image and 
the fluorescent observation images of an 
observation site, such as of an illness site, the 
laser apparatus for fluorescence 4 which 
supplies the usual illumination light source 3 
and the variable-wavelength lasers for 
excitation (for example, an alexandrite laser, a 
dye laser, free electron laser, etc.) which supply 
white light for a usual observation to this 
endoscope 1 via the 1st adapter 2, the usual 
observation image obtained by the endoscope 
1 according to white light from lamp 3a of the 
usual illumination light source 3, via the second 
adapter 5 becomes as follows. 
The usual TV camera 6 for image-pick up, the 
fluorescent image image-pick-up camera 7 
which records the fluorescent image obtained 
by the endoscope 1 by excitation-light 
(lambda)O from the laser apparatus for 
fluorescence 4 via the second adapter 5, cCU8 
which signal processes the usual observation 
image-pick-up signal recorded with the usual 
TV camera 6, and forms a usual image (camera 
* control * unit), the fluorescent image 
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t > ^TtS^^S^M 9 Tit processing device 9 which signal processes the 

ti%'%yt$ik&iE'%r<DB)t& fluorescent image-pick-up signal recorded with 

<£ 9 &\s^-fk<Di&ytytA : §:%k the fluorescent image image-pick-up camera 7, 

ttil*1&&iHtfSL : &WV&l'i'Z> t'x^" and forms a fluorescent image, the video 

^^^fy^3y|>D-7i o switching controller 10 which detects the 

t, ^^MikRU^^tWi^A fluorescent quantity of light of a wavelength 

L t'x ^* *4 y^i/Jf h longer than the excitation light of the fluorescent 

1 0 frh<DW$t\\t tHcJ; image-pick-up signal by which a signal 

^il^M^^^^^^S^^rttl processing is carried out by the fluorescent 

t}~t5> yf^ 1 1 image processing device 9, and identifies the 

t , fcf x *4 y^^ 1 Ifrh illness site, the video switcher 1 1 which inputs a 

<7)tij;^l®^£^;^-f l usual image and a usual fluorescent image, and 

2 t > ^^fiffl u— If ^W: 4 J: 9 outputs a usual image or the usual fluorescent 
f^Ml %ftLXm$A&titz\<' image with the identification signal from the 
—if %<D LT C C video switching controller 10, via an endoscope 
U 8 \Z <£ *9 ^^tifc^Tfe^J: <9 1 from the monitor 12 which displays the output 

image from the video switcher 11, and the laser 

%°c~ 9 2 7 t &$® z.XMj$.£: apparatus for fluorescence 4, it has the 

ftZ* reflected-light monitor 27 which monitors the 

quantity of reflected light, and it consists of the 
fluorescent image which receives the light of the 
reflected light of the irradiated laser light, 
obtained by CCU8. 

[0011] [0011] 

%\T 2\£^ Yy^y<l The 1st adapter 2 switches excitation-light 

3 -C *JKj ;7-14 £igtfti-<5 (lambda)O from white light from lamp 3a of the 
w t \z X iI^BSf^)t#S 3(Dy usual illumination light source 3, and the laser 
y ^3a frh<DBi*% t&ytRl apparatus for fluorescence 4 by actuating the 
Is— -fg:W:4frb<DW)J&ytl 0 movable mirror 14 by the driver 13. 
Sr^J^x. (H 1 {cfc^T, 6 (In diagram 1, the position of the movable mirror 
^it<D^^(D pJib *7—'l A<D 14 in the case of white light is a continuous line. 
HWltM^, fit)333fc A 0 (DWt^ The position of the movable mirror 14 of an 
<DpIK}$^— 1 40fitlii excitation-light (lambda)O case is a broken 

m , ft&miftzmmi-zy nne.) 

4 h 134 K 1 5 \zM%-f%>& 0 A light-guide is carried out to the light guide 
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92 laser light source 

1 00 angle control 

106 fluorescent discrimination processor 

1 08 superimposer 

1 1 1 monitor 
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ti/£oTV N 5o 7 4 h#4 Kl 15 which passes through the inside of an 

5(if 17W 2a>e>©3te* endoscope 1. 

1 WitStci^^L, 5fcS A light guide 15 transmits the light from the 1st 

wijJ\Z-f$M1rZ> J: o H^ot^ adapter 2 at the end of an endoscope 1. 

5 0 cFtifeftKU: It is designed to irradiate forwards. 

te^b^M^fil&^fe (i§S The return light from the observation site by 

M^tfcS^fi^^M^t) £ the irradiated light is transmitted to the eye- 

LTF^IS&lt 1 rtSrtf il^S^T > piece part 17 of an endoscope 1 by the image 

— *sU4 K 1 6 «£ I^llSfil 1 guide 16 which passes through the inside of an 

7fcfi^^ti/So endoscope 1 as an observation image ( usual 

observation image or fluorescent observation 

image). 

[0 0 12] [0012] 

1 7 \Zt$W, 2T#~f9 5 The second adapter 5 is detachably connected 

&mi$L£fefc&m£tlX& 0 s to the eye-piece part 17. 

%2T#~?9 5ii> Y74'^\ For the second adapter 5, by actuating the 

8 X*IWi $7— '1 9 Sril2IH"5 movable mirror 19 by the driver 18, a usual 

d t ^ <fc y> il^H^^ir it^feU observation image and fluorescent observation 

^fifet ^^0*9 ^x. (il^H^^ image are switched, and a usual observation 

(Dim*- £>pJ®K 7^1 9 image is guided to the usual TV camera 6, and 

li^^ ^^M^^<D^^(D~^ a fluorescent image is guided to the fluorescent 

7-1 9 <D{iLW-teM$k) . image image-pick-up camera 7. (The position of 

il^^^^^riiSTV^^ 7 6 the movable mirror 19 in the case of a usual 

Id, * 7 observation image is a continuous line.) The 

7 \zM< o il^T V# ^ 76T* position of the movable mirror 19 in the case of 

f j\ f*Jflfc"f"<5 CCD20Cl e £9 fluorescent observation image is a broken line. 

a^ftiSHfe£SMfcU ii^M^ With the usual TV camera 6, a usual 

ft&fil ^£ C C U 8 K:45S&"t" observation image is recorded by CCD20 built- 

So ^LTt'rt^^yf in, and the usual observation image-pick-up 

ziy \su-y i O^h (DMftl it signal is transmitted to CCU8. 

^{z^V, t'rt^^yf t 1 And with the identification signal from the 

1 t:4tLX*=-'fi 1 2lcaflMR video switching controller 10, a usual 

^t^^^tl^o observation image is displayed by monitor 12 

via the video switcher 1 1 . 



99/11/11 13/52 (C) DERWENT 



JP7-250812-A 



[0 0 13] [0013] 

f3tM^>7 7m Via the rotating filter 21 which has two 

St^fifc£, &&X 1 , X 2<D% permeation filters which have the permeation 

5 ^©^ftt^r^Ti" 5 2 characteristic which permeates fluorescent 

•o<D'M^y -f Z^-f^^fe observation image wavelength (lambda)1, 

7^/^2 1^Lt, 4*— (lambda)2 light, with the fluorescent image 

^ ' 4 s'T-y*/? ( I . image-pick-up- camera 7, optical amplification is 

1)22 t?3t*9#| L C C D 2 3 carried out by the image * intensifier (I.I) 22, 

T**i&U SjtJWftflT**** and it records by CCD23. 

It^I^t9 lcH£i£-f 5 0 -t A fluorescent image-pick-up signal is 

L-T t'x^" *4 -yTyf =i> b transmitted to the fluorescent image processing 

OttSUft t «t device 9. 

19, t'rt^-Y + 1 1 £t> And with the identification signal from the 

LT-=E-— ^ 1 2 I^^TfeU^^^ video switching controller 10, fluorescent 

^f£*l<5o r»u H]©7-r;i^^ observation image is displayed by the monitor 

2 1(4, RmmX\ ¥R$;(D 12 via the video switcher 11. 

$.&X 1 , X 2 <£>7fc£-j§i!"?"$ In addition, it consists of the two permeation 

'MHb¥f$Z.£'£1r % 2 o<753fij§:7 filters which have the permeation characteristic 

j 2 whereby the rotating filter 21 permeates a disk 

4 Id J; 9 [HJlSlZii £ ti£> <£ 9 Id shape and semicircle-like wavelength 

(lambda)1 , (lambda)2 light. 
Rotation actuation is carried out by the motor 

24. 

[0 0 14] [0014] 

Z.(D £.?\z.iMj$ l £fatzi£%M& Thus an effect of the constituted fluorescent 

l^tl^^S^f^^lcov^Tlft^ observation endoscope apparatus is 

demonstrated. 

[0 0 15] [0015] 

^3fcf£BrB#k:f±» £-f, ^Tcffi At the time of fluorescent diagnosis, first, 

is— if il4 J; 9 a^Tfe^iiit excitation light is continuously or in steps varied 

to4fcf±apBftlwj£Sa^l:$-fr from the laser apparatus 4 for fluorescent use. 

ft^bx rtlSil t^tX4{$ It is irradiated by the organism tissue via an 

mMHz.m*iZtiZ 9 £.mmfr endoscope 1. 

b<Dmt&yt(OW_ft%\±s( The light reception of the reflected light of the 
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jf^f K 1 6 Srif LTC C D 2 0 excitation light from an organism tissue is 

"CSftcFtU CCU8 ^LT carried out by CCD20 via the image guide 16. 

S&bt^-* 2 7 t"Igjfe©5 The monitor of the quantity of reflected light 

&3te0>3te4fl Sj E- = *£;h/5. of the light is carried out with the reflected- 

light monitor 27 via CCU8. 

[0016] [0016] 

wwT?, M 2 \Z.B)$zyt X 0 £HB Here, the fluorescent characteristic when 

&Ltztff(Di£.yt!$&%7jkir 0 01 irradiating excitation-light (lambda)O is shown 

itf4 4 2mm®IE)t^ 0 in diagram 2. 

VfebtlZ>W&<D l gyt\t, jES For example, at the normal site, the strength 

UtfLX"lZ ; t(D?&&j)m&< , of the fluorescence of the tissue obtained for 

gft-Cfi, j£;S<75£5[vMliJ'C-IE^(e: 442 mm excitation-light (lambda)O is strong. 

ifc^llVN, o£ 9, H4>A. 1 , It is weak at the side compared with short 

X 2 blEftk M^g.X'g.ftS&B. wavelengths at a disease part. 

(Dlk^-tfMit£Z><DX, Z.<DX In other words, being (lambda)1, (lambda)2 in 

1 , X 2 (Dit%z$:$:#)Z) d tX the drawing(s), since the ratio of fluorescence 

1pl%g.b jE^^ESUi"?) H bti l X intensity differs at normal and disease sites, 

#<5„ ^IW^^iriES^WESiJ disease and normal are distinguishable by 

Sr =t IP ~£M\z.ft 0 fcioJcfi, X measuring this (lambda)1, (lambda)2 ratio. 

1 b X 2 (Dit%Z(DM&3:% < ft In order to perform a distinction of this 

frM^lt^^o Lfr disease and a normal part more accurately, a 

L&#b. fflttit$trK\z.l-±!i&i8L J $ wavelength is chosen for which the difference 

jfefK^feO, -t«5*ii*filjB& of the ratio of 1 (lambda) and 2 (lambda) 

* fi^ifo-f- 5 r. b ti* fe 5 o becomes large. 

However, the pituita and the blood are shown 
on the tissue surface, and the optimum 
excitation wavelength may be varied. 

[0017] [0017] 

^ZX\ KM%^=- 9 2 7\ts There, the reflected-light monitor 27 monitors 

W}1&%<nKftyt(Ditm$: : Z~'? the quantity of reflected light of the light. The 

1~5 £ b ttl <fc 9 > 3te*rt s ft i>'Jr excitation light of the wavelength with the lowest 

fcV* (-ttetoh, fci>ffl>&yt<D quantity of light is detected, (namely, the 

©t|XC0^c# V'') fcfkiDHjhi&ytt: excitation light with the largest sorption) 

l&fctiU f3tfflv-fgf4i: A control signal is transmitted to the laser 
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W$\t -f-Sriffit ~f%> 0 ft> apparatus for fluorescence 4. 

itifi^, *&8£<£>S&|-*8M4£'fc In addition, the reflective characteristic of the 

b/^Cfeieii.L-t&t, -<£>x blood and the pituita is beforehand stored at 

-#T?iIt5:i:-C, J: "9 ft this time. 

^Sr[p]±^iir5<I<i:^ s "C#6 0 By correcting by this data, the accuracy can 

be raised more. 

[0 0 18] [0018] 

%.JtM \s— If ^fi 4 <i x £#t5fc The laser apparatus for fluorescence 4 has the 

^=-5 2 7 ^^OfiJ^lff J; largest fluorescence from the organism by the 

9 , h control signal from the reflected-light monitor 27 

V^ (1"^^-^, ft^M)^^ (that is, the sorption of excitation light is the 

®&%<Dfclttyt(D largest), 

^feft^ft t>'>& V ^ z^ftOSfi^ The excitation light of the wavelength with the 

31 $i $it5 0 lowest quantity of reflected light of the light is 

oscillated. 

[0019] [0019] 

-tLT, 2 7T-& And, if the excitation light detected with the 

fcb &titzW*&%ft&\?_\-$Wiifil% reflected-light monitor 27 uses, for example, as 

lOtlrht. ^^ffiu-ifg excitation light (lambda) 0, excitation light 

I4^f)lfflg)tl 0 (lambda) 0 will be supplied from the laser 

ti, ±&m.mtm 2 £ ? apparatus for fluorescence 4. 

3fc#t*E£-^T-f~5cD"t\ \Ml$i7 j Since an organism tissue has a fluorescent 

^^ldJiOAl, 1 2 (D characteristic as shown in Diagram 2, it 

^3tm$r:9"Pjfi LT- 1 . I. 2 2 separates the fluorescent image of (lambda)1, 

T'i^S L C C D 2 3T*ii^i- (lambda)2 with the rotating filter 21, amplifies 

5o it by I.I.22, and is recorded by CCD23. 

[0 0 2 0] [0020] 

H 1 (djyv^T, y— In addition, in Diagram 1, the movable mirrors 

14, 1 9li^^^y^=iyh 14 and 19 synchronize by the timing controller 

p — 7 2 5 (C X *) mM t T K 7 25, and are actuated by drivers 1 3 and 1 8. 

-<^13, 1 8 "ClijSj^tU 0 Actuation timing of the motor 24 which carries 

^7 A* 9 2 1 ?r[H]teiEii1-5 out rotation actuation of the rotating filter 21 is 

4 (DmW)?^ also controlled by the timing controller 25. 
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[0 0 2 1] 

ccu8^f>wMIttfcii 
£ft!i&&Jigg 9^6 ogft 

m^^=-9 1 2 icitts^-rs 



[0021] 

Moreover, the video switcher 11 outputs the 
usual image from CCU8, or the fluorescent 
image from the fluorescent image processing 
device 9 to a monitor 12 with the identification 
signal from the video switching controller 10. 

However, it is able to switch between a usual 
image or a fluorescent image also by foot 
switch 26. 



[0 0 2 2] 

Jfflm, A I N = » — ?/M*y 



[0022] 

Moreover, it may choose the excitation-light 
wavelength, and the identification of a disease 
part and a normal part by applying fuzzy control, 
Al, a neural net, etc. 

Furthermore, by providing a gamma-ray 
detector, it may constitute so that the 
identification accuracy of a disease part and a 
normal part may be improved. 



[0 0 2 3] [0023] 

^roiplC, f&l£MW<D%kyt Thus, since the excitation light of the 

M&ftfflM£kf&.lZ- XfHt, i&Jt wavelength which tends to emit fluorescence 

W,^ttM.%$i±L\z £ *) , Mih&Jt can be selectively used by the fluorescent site 

^T^LJrV^^tDSb^^t^riiliR for observation according to the fluorescent 

^tfflttSOT?, ]Ot&:£ observation endoscope apparatus of the 1st 

yt^Wr^ffo i <h^T*t 5 0 embodiment, exact fluorescent diagnosis can 

be performed. 



[0 0 2 4] 

&^ff§2: 



[0024] 

iJfCOl^Tfftf^i" Next the second embodiment is demonstrated. 
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5 0 0 3&uqg4li#$S95<D!B Fig. 3 and 4 are concerned with the second 

2 ^JStfUK&fc 0 , H 3 f4$ft embodiment of this invention. 

M^rt&StilffroflWi&^t-flJ Diagram 3 is a block diagram showing the 

ll4(i[a3<^lH]te7-</i^ composition of fluorescent observation 

9 <D i f%l&%:7F-$~ ) i&J$MX'hZ> e endoscope apparatus, diagram 4 is a block 

W> 2 MM&i t\it diagram showing the composition of the rotating 

/vt'mCX'&Z><DX\ filter in the diagram 3. 

fi£<£>#-tft^ L % IS]— ^fifcldilp] Since the second embodiment is almost the 

C^-^-^r-oftlft^fi^BS-f 5. same as the 1st embodiment, it demonstrates 

only different composition. 
Attachment description omits the same code 

as the same composition. 

[0 0 2 5] [0025] 

HI 3 iCTjk-tX pi:, %2 %WS\ It has rotation filter 21a provided instead of the 

T-teH 1 M1&m(D\ElU7 41^9 rotating filter 21 of the 1st embodiment in the 

2 1 <D{Xfr> fCaSft bti/fc[l]te second embodiment as shown in diagram 3, 

"7 4^9 2 1 a i:> Kffiit^— and movement means 28 which moves the 

9 2 7 ft* h CD^IbffrJ #ff -^id X motor 24 which carries out rotation actuation of 

•J Bite 7 4 ^9 2 1 a SrlaJfciE the rotating filter 21a with the movement-control 

Wiir^>^—9 2 4 *mfc7 4 signal from the reflected-light monitor 27 in the 

9W *Mjj\nliZ&Wl1~ Z>&W}^ direction of the diameter of rotating filter 

S 2 8 <h £i!x.T}#/&£ti<5„ insertion and it is constituted. 

[0 0 2 6] [0026] 

:©@C7^;V^2 1a|j:, HI This rotating filter 21a divides a disk into 

4 9 d % R^^r^Rld semicircles, as shown in Diagram 4. 

^f>J U £ b KrtJSHW t ^iliRO Furthermore it has the permeation filters 31 , 

£K#«Lfc4oolHJjcK:ftfc 32, 33, and 34 which have the permeation 

1 , X 2, A3, X 4 characteristic which permeates wavelength' 

^ft^S^-rSSi^ttSr^-r (lambda)1, (lambda)2, (lambda)3, (lambda)4 

SiSiHy 4 j^9 3 1 , 3 2, 3 the light which differs in the four areas divided 

3 % 3 4 ?ri)ix.Tt#fife$ti'5o into the internal-circumference and periphery 

side, and it is constituted. 

[0 0 2 7] [0027] 
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-t LT, KtOt^— 9 2 7 frb And, it is moving a motor 24 in the direction of 

<D&Wbffl@HS #(;ii£<5v^TlH]<5 the diameter of rotating filter insertion by the 

7 4 ^9 2 1a &&9h^fk 2 8 movement means 28 in rotating filter 21a based 

tc<t 9 2 4 StEME^^/I/ on the movement-control signal from the 

^A^^ftlw^ib-fSri reflected-light monitor 27. 

T\ W^tf!RlllllSW"CRML For example, it is like (diagram 2 reference) 

fc J: o \z. (@2 #BB) N Rltit under description at the 1st embodiment, when 

*~9 2 7ti*h<DWSftfe^r\Z-SL the control signal from the ' reflected-light 

5 ^ —If §£fi 4 tf)iS!ii§5fe monitor 27, in the case where the wavelength of 

if (Dfa-fkifi X 0 co^r^li, the excitation-light laser for fluorescence of the 

— * 2 4 SrjKffifet^tt laser apparatus 4 is (lambda) 0, (Moving the 

t) rt^ftij^KJtbii/fcaiiiB^ motor 24 to the paper-surface left side) The 

«(/i'9 3 1 s 3 2 (3gi§SSl permeation filters 31 and 32 (a fluorescent 

1 , I 2) Sr^LT^Tt^^rtt, image is obtained via penetrated-wave length 

&Stt*tt*=-9 2 7frh<D (lambda)1, (lambda) 2 provided in the internal- 

.*JWflr-»H:J:5S3tffi^— !fK circumference side. 

B 4 <73Jj&ag3fcu— if ©SS^ * Moreover, by the control signal from the 

0 irSft Sj&S * 0' <Z5SHHi, reflected-light monitor 27, in the case where it is 

(=£ — 9 2 4 4: $E 35 Id ^ ft wavelength (lambda) 0' in which the wavelength 

L) 0* lz:J;<5i£- of the excitation-light laser for fluorescence of 

%&I§L\zM\*tL CM^UtlE'M the laser apparatus 4 differs from (lambda) 0, 

SBfc*5»t5^3t!ftfiEOJt*OgE (Moving motor 24 to the paper-surface right 

jiMt:*:<h ^JBiROWRtt <b side) , provided on the periphery side suitable 

titzMifk7 << fls9 3 3 N 3 4 (21 for the fluorescent sensitivity by this excitation- 

il&S* 3 , A 4) ^Ltf light (lambda) 0', permeation filters 33 and 34 

5fc4£L£:#5cfc 9 C^oTV^o ( a fluorescent image is obtained via 

*Ott©«fifc, tfMBfiB 1 penetrated-wave length 4) (lambda)3, (lambda) 

^JtlS]C"eS>5o 4, (The difference of the ratio of the 

fluorescence intensity in a disease part and a 
normal part serves as the maximum) 

Other compositions and effects are the same 
as that of the 1st embodiment. 

[0 0 2 8] [0028] 

wOi ^ \zM$L-f 5 d t T\ % With such a constitution, adding to the effect of 

\%Wfr\(0%%t\z3&iL, the 1st embodiment. 
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2 7 ^b<OW^^^\z. X The fluorescent image by the excitation light of 

h^Jtft ^—*f % i£iM:4<DB)&yt the laser apparatus for fluorescence 4 by the 

fci«fc<51£#H&$:, $ control signal from the reflected-light monitor 

2 TfrbtD&mftmin^lzm^ 27, since rotating filter 21a is observed • by 
V^T[e]fe7^/u^ 2 1a making motor 24 move in the direction of the 
¥©2 8 lc J: 9 — * 2 4£ EI diameter of rotating filter insertion by the 

fr^W A$kjj\*i\z&W}£ movement means 28 based on the movement- 

- itl^f5©t\ Sfr£B control signal from the reflected-light monitor 

CT^3tftSS:SlR 27, a fluorescent wavelength can be chosen 

t5;t^T*^ iDISgOS depending on the excitation-light wavelength, 

^^jft^WUff 0 - t &X*% and more accurate fluorescent diagnosis can 

£o be performed. 

[0 0 2 9] [0029] 

JblEW^ 2 ^JS^iJ"C{i, S In addition, in the above-mentioned second 

tt^fc^ — ^ 2 7 (Zct 9 MtJitStl embodiment, it was presupposed that a 

tz^fe&^(Djfih&yt\zJt- Ctf fluorescent wavelength is chosen depending on 

^feiSS^ril^'f 5 <h Lfci^ r. the excitation light of the specific wavelength 

tUdPS£>i\ &l7U$$ffefc£:(D chosen with the reflected-light monitor 27. 

I&^^ttci^LT^ Si§7-f/i^ However, it does not restrict to this, for 

3 1,32 (^ii^^rA 1 , 1 example, in relation to the excitation light of a 
2) Sr^LfcH^^ 2liS7>f specific wavelength, permeation filters 31 and 
^3 3, 3 4 (2tiS&SX'3, 32' (observation through penetrated-wave 
I 4) Sr^Lfc««t©Pf^Sr length (lambda)1, (lambda) 2, and by 
fTV^3te»WfSrfT3 J; 9 permeation filters 33 and 34 (performing 
fc&V\ £fc % igi§7-f/u^3 observation through penetrated-wave length 
Is 3 2 (SiS&SA 1,12) (lambda)3, (lambda) 4, it may be made to 
RlPMiUh? <i 3 3, 3 4 (8 perform fluorescent diagnosis. 

ii&Sl 3,14) Sr^LfcM Moreover, with permeation filters 31 and 32 

#©*£&&&©&£©iaje>te (attaining penetrated-wave length (lambda)1, 

fcttLT fto X o\Z LXhM. (lambda) 2, permeation filters 33 and 34 

l\ w<7) J: 5 <!: t\ i& ( observation through penetrated-wave length. 

3t&&)ti&UiSLfrh<D?kytfa7* (lambda)3, (lambda) 4 to the excitation light of 

— ^trif^l-CL kffi*lfek ft some wavelengths), by performing like the 

9 > <t 9 iEffit^^^t^^f St^t 5 above, it is. enabled to increase the fluorescent 

Idr^ttSo image data from the fluorescent site for 
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[0 0 3 0] 

iyyr^f^ ( I . I . ) 2 2£ 

ftmit 1 <7>^lg^ 1 7 fcgMfc L 
tf)tMIit5i^> I. 

i. 2 2?>a£tf s rtiftiiitf>$? 

^O, I . I . 
2 2 li^Sffc 5©t-^ttiis 
jgv^w5Fp1jH^\ I. I. 2 

2 tmm^mn^& "9 , 

5o 



observation, and more exact fluorescent 
diagnosis can be performed. 

[0030] 

When the image * intensifier (I. I.) 22 is 
connected to the eye-piece part 17 of an 
endoscope 1 by the way, and it observes a 
fluorescent image, the weight of I.I.22 is applied 
to the operating part of endoscope 1 . 
I.!. 22 being large-sized , the problem that 
operativity is bad, i. I.22 consists of a precise 
electric component, and there is a problem that 
sterilization property is bad. 



[0 0 3 1] 

x\ &W.ik%*®mx* 5<dx 

®ft&*?mmmsfo± l «t <? je 
mx^±^ytmm j^t 



[0031] 

Then, an image guide is constituted from a 
polymer optical fibre, and the light-guide of the 
excitation light is carried out. 

Since a self-fluorescence can be observed 
without an image * intensifier by adding optical- 
fibre amp function, the embodiment of the 
fluorescent observation endoscope apparatus 
whereby operativity and sterilization property 
can improve and can perform more exact and 
safe fluorescent diagnosis is demonstrated 
below. 



[0 0 3 2] 

t^x^%%<m*'fioz.t(nx 



[0032] 

The fluorescent observation endoscope 
apparatus of one embodiment which can 
perform fluorescent diagnosis without an image 
* intensifier irradiates the light source 41 which 
switches and carries out the radiation of white 
light or the laser light, and above-mentioned 
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^tXi-iU— 1f3tS:frErt^fl8St white light or a laser light, intra-corporeal, as 

U shown in diagram 5. 

4 2 , W The endoscope 42 which observes the usual 

CiIffiiEteXtt£3teiIHfe&|p]— image or the usual fluorescent image of a 

>Y >7}f— XL/; tissue, and the above-mentioned usual image 

^ ^^SH^Mi 0 %hfitcM or the above-mentioned usual fluorescent 

ifkl&i&ti 7— ^M^^fr V\ image is superimposed on the same screen. 

^pP^tIEIS L J ^'i"< "t" Moreover, an image pseudo-colour process 

H^M 4 3 i „ iffllErttWt 4 2 obtained by the fluorescent image is performed. 

rtl:}fl1"o I G The excitation source for amps 46 which 

<< K) 4 5 (b^^&fyc^'g-L:^ generates the pumping light for bonding with 
3fc£r*##i1"5 the image processing device 43 which make a 

3t^r^^i"-5T V^^Si^TtM disease part easy to recognize, and IG (image 

4 6 t , tute^^^S-l/iiS^ guide)45 which passes through the inside of the 

9&;i5fc£>3tajjU Ui above-mentioned endoscope 42, optically, and 

tfeIM4 3 irT^-y^Slj^B amplifying the fluorescence, in order to switch 

%M 4 6 JkTfftftM 4 2 Otftf^ the above-mentioned fluorescent image and the 

p!54 4izfaM.£fritz\B}%&'7 j /u above-mentioned fluorescent usual image, the 

^ 4 7 £• Isl^^Rji- 5 ^ — 9 4 timing controller 50 which controls the motor 48 

8 &ffl$$-f& 94 % yy-=i y y which carries out rotation actuation of the 

a — y 5 0 t . mjf£®^^S^ rotating filter 47 built into operating part 44 of a 

fi4 3 T&9l$ixfciItfj&£r3£7F light source 41, the image processing device 

5 1 t*»5>fl|j5fe$tt 43, the excitation source for amps 46, and the 

"f ^<5„ endoscope 42, the monitor 51 which displays 

the image processed by the above-mentioned 
image processing device 43. 
It consists of these. 

[0 0 3 3] [0033] 

MfSftiU 1 (i s E3£,7c£3§£ The Xe lamp 52 with which the above- 

i~Z> Xe7 1/7° 5 2 t mentioned light source 41 generates white light, 

gt5fcl()OHe-CdU-f and the He-Cd laser 53 for exciting 

5 3 t ti* faM £ *k ^7-54 fluorescence is built in. 

S.0UVX5 5, 5 6£tf-Lfc White light from the Xe lamp 52 and the 

Xe 7>7°5 2frt><D&&ytb excitation light from the He-Cd laser 53 through 

H e — C d l — ■ f 5 3ti*b<DWi the mirror 54 and the lenses 55 and 56 are 
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fift t ^7 — 57Cl«fc«9 switched by the optical mirror 57. 

$!<0&z.btl, ft$L&4 2(D7 A light-guide is carried out to LG (light 

-f h'^r~y^5 7£.Xflft guide)59 passed through the light-guide cable 

H^4 2 (DWAU 5 8 rttifii 57 of an endoscope 42, and the insertion part 

£ fritz L G (7^ K) 5 58 of an endoscope 42. 

[0 0 3 4] [0034] 

BufSF^^i.^ 4 2 W^fciS&Kfi; The diffusion lens 60 which white light or the 

IELG 5 9iz£*) tiiWiytW.4 1 excitation light from the above-mentioned light 

t*b<D&'&ytXteBf&jt$:i£l!£ source 41 is guided intra-corporeal by the 
3&>tifcMtL7i:3fc&*&— in- above-mentioned LG59, and extends uniformly 

4£ ff TfiSSt-f 5 StfR 1/^X6 0 the light which radiated and irradiates it, and the 

ifi#lMfeXf4£3tefc£i*fc objective lens 61 which records a usual image 

•f 5 ^#11^^X6 1 £: or a usual fluorescent image are provided at the 

tiTV N 5 0 end of the above-mentioned endoscope 42. 

[0 0 3 5] [0035] 

tfef£lf&4 4F^{C(4, Moreover, in an operating part 44, CCD62 

&Xfiii#&£r'|S£sXte*iiiI1~ which records the image transmitted by IG45 

5}f A£fl 5 8 5 I G which passes through the inside of the insertion 

4 5lc£y&l££titzm&. : kWL part 58 which transmits or amplifies a 

^t5CCD 6 2ti*faMi£fri, fluorescent image or a fluorescent usual image 

SftfcXIiiBfMftHti'^'Xe 3 isbuiltin. 

MJ;t9CCD6 2 <£>$fHfe® A fluorescent image or a usual image is 

j^£ft5o projected by the image-pick-up surface of 

t5fcfcIG4 5 <DWii^{atm CCD62 with a lens 63. 

^tft'D^^K^'t^V^ $ uyf Moreover, in order to amplify a fluorescent 

-y? 6 4, 6 5^|£g$ image, the dichroic mirrors 64 and 65 which 

T^7°JBM&ytW4 6 fab reflect only excitation light in the ends of IG45 

(DT^ymm^it^ityr^^ are configured. 

6 6 £^ LT I G 4 5 dAtH* The lenses 67 and 68 and the one-way mirror 

5fc*Oi/yX6 7, 6 8 i^ 69 for carrying out incidence of the excitation 

~ 7 ^7-6 9 d*SBil$*lTl N light for amps from the excitation source for 

&o amps 46 to IG45 via an optical fibre 66 are 

configured. 
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[0 0 3 6] [0036] 

cr.*CIG45fi« " Rhod IG45 consists of the polymer optical fibre to 

amine 6G", " Per which the dope of the "Rhodamine 6G", 

y 1 ene Red" ^K-T' Terylene Red" was carried out here. 

[0 0 3 7] [0037] 

£ h ^bui5[h]^7 ■< 4 7 Furthermore the above-mentioned rotating filter 

te> V yX 6 3 t C C D 6 2 <D 47 is provided between lens 63 and CCD62. 

ffl^WLrtbtiX&<9 , 9 << % y The rotating filter 47 is rotated by controlling a 

0 T-^E~ * 4 motor 48 by the timing controller 50. 

8 3rr&J^1--5 Z t X'^My j jv For example, the permeation filter (penetrated- 

^47 £0iite£-t4\ mzLUZ-gyt wave length 1 (lambda)) 71 and the permeation 

^.<Dmir^y j (iffi®& filter (penetrated-wave length 2 (lambda)) 72 

S A 1) 7 1, t&&~7 -Y f^Z (}§ are passed through at the time of a fluorescent 

iSf ^. 2) 7 2£iIU image. 

®^OB#|i{pJt>7^^i?^Ao The area 73 in which the filter is not 

T W^'fll^c 7 3 £ril L-5:<D£ contained at all is passed through at the time of 

^ilii^-yrSo 0^19, -=€-— $ a usual image, and it is made to pass through it 

4 8fi, fugS*^ 5 ^^>- h as it is. 

u— 01^ J; >9ff!y$P£tu [h] In other words, motor 48 is controlled by the 

&7 Jfr? 4 7(D7 4 /V? &HH above-mentioned timing control 50. 

&#J0ftx.5„ The filter of the rotating filter 47 is 

sequentially switched. 

[0 0 3 8] [0038] 

MnZT'y7 r fflB)%£ytM4 6 fi. The above-mentioned excitation source for 

YAG u— if 7 4 <h HufBY AG amps 46 consists of SHG75 which generates 

U— if 7 4 frh<F)%<D% 2 i^p the second higher harmonics of the light from 

&£3g£-r5 SHG75i>)I YAG laser 74 and above-mentioned YAG laser 



J&£M B 74. 
[0 0 3 9] [0039] 

r CO <fc 0 £ titz&M1&&i Thus in this constituted embodiment, LG59 of 
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"Cfi» £T %M 4 1 <£ K) Sfe^t an endoscope 42 is first passed in white light or 
X(2I!)S3t£rf*!]f!^4 2©LG excitation light from a light source 41. 
5 9£riIC^ f , For example, the light is guided to intra- 

^v!rj£\ fi%f&tte t'OfcHfefafoZ corporeal region, such as the stomach, large 
V^ifllE, J$)8£t:i2g3 l £i"<5o intestine, a bronchus, and the vesica urinaria, 

or the abdominal cavity, and the thoracic cavity. 



[0040] 

»M^il/^6 1, IG4 
5, £ h\Z.m*7 4 t^Z 4 7 W 

^t«7 3»U CCD 6 

2 t-w u m&$mm.w. 4 3 



[0040] 

When irradiating white light, it passes through 
the area 73 in which the filter is not contained at 
all among the rotation filters 47 furthermore an 
objective lens 61 and IG45 in the image intra- 
corporeal, and a photograph is taken by 
CCD62. 

After carrying out temporary storage to the 
image memory of an image processing device 
43 not illustrated, it displays in the monitor 51. 



[0 04 1] 

e - C d V— f 530 
4 4 2 nmc7}ft££fm$a£9S 

%-rz>&. m^m, mz.&& 



[0041] 

If the 442 nm light of the He-Cd laser 53 is 
irradiated to an organism tissue on the one 
hand when irradiating excitation light, the green 
fluorescence relevant to flavin will be emitted 
from a normal tissue. 

However, it changes to the dark yellow 
fluorescence from which the fluorescence 
intensity of a green region fell out, due to an 
abnormal structure, for example, cancer tissue. 



[0 04 2] [0042] 

w co^jt^r S-fe^lD^I I G 4 5 This fluorescence is received by IG45 like white 

X*%\fZ>t>K %(Dik%%Lmm light. 

Z<Diz.iz However, since the fluorescence intensity is 

T(4 C C D 6 2 T*(ttl^'C# very slight, with this, it cannot image-pick up by 

V\ ZZT\ TVZfmWi&ftM CCD62. 

4 6 faOY AG u— tP 7 4 <£ 9 Then, a 1064 nm light is generated from YAG 
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1 0 6 4 n m (ft tc laser 74 in the excitation source for amps 46. 
££>(dSHG75{::«fci9 x 53 Furthermore by SHG75, transformation is 

2 rim©3tete.£»U wftSr, carried out to a 532 nm light. 
^77-i'^<6 6?riiC % u^X An optical fibre 66 passes this, and the beam is 
6 7, 6 8f t*— A uniformly extended by lenses 67 and 68. 

^ ^7-6 9 L I Incidence is carried out to IG45 via a one-way 

G4 5tAltt5 0 mirror 69. 



[0 0 4 3] [0043] 

I G 4 5 li N ±j& LtzX o td, " IG45 consists of the above-mentioned polymer 

Rhodamine 6 G" , " optical fibre to which the dope of the 

Perylene Red"# "Rhodamine 6G",. "Perylene Red" was 

K-7 , $tifc#!) v-3t7 7 'f carried out. 

532n mtftU)^ The 571 nm fluorescence which corresponds 

7c£A#t Lfc#-g\ R h o d 532 nm excitation light for "Rhodamine 6G" in 

amine 6 G" (ci^fj&i"^ an incident case, and the 621 nm fluorescence 

5 7 1 nm(Df)ti, "Per corresponding to "Perylene Red" are 

y lene Red" \Z.1bfc¥ amplified. 

56"2lnm05£3fc&*t*B1" At this time, gain becomes 600 - 2000 times. 

<5o z.<on, m&mt 6 oo~ 

200 omtteZo 

[0 0 4 4] [0044] 

•ttT x if"t'I$ti7t^7c(c*f t And, the fluorescence of a wavelength (lambda) 

T\ 7(D'MiHi7 1 (for example, 571 nm) and the wavelength 

^^71,72 T'MA 1 (#| (lambda) 2 (for example, 621 nm) is extracted 

X.lf5 7 1nm), 2 (0>j with the permeation filters 71 and 72 of the 

6 2 1 nm) (D&ftZ&iO rotating filter 47 in relation to the amplified 

Hi U C C D 6 2 fluorescence. 

T*#^Jt^-f-5o ^(^®^^r® Noise is restrained, and it records respectively 

t^Igl4 3rttf>l2I^Lfc^ byCCD62. 

W&** l JRXfifc9mvi£V A normal part and a disease part are 

lE^Utm^^m-tho distinguished for this image with the image 

memory and the calculating unit in an image 
processing device 43 not illustrated. 
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[0 0 4 5] 

4 ^ w^is 5 o-cjii 

W0%k7Lhfr. 5 1 \Z. 



[0045] 

The above-mentioned usual image and a 
fluorescent image are sequentially switched by 
timing controller 50. 

Monitor 51 displays individually or 
simultaneously (superimposition). 



[0 0 4 6] 

H e - C d U— f 53(9442 

n m<Dytz±#.%m\m& U 

G 4 5 "C, Rhodamine 
6G" 5 7 1nmO 

Itytbs"? e r y l e n e R 
e d" iCttfo-fZ 6 2 1 nmtf) 
£6 0 0-2 0 0 OffiFK. 
4HBU 0^7^;^4 7T*K 
ft A 1 (09x.fi 5 7 1 nm) , 
S&ft* 2 mz-l* 6 2 1 nm) 

CCD 6 2f#*lft5© 

>r * l -c i %ik% zmmr* 



[0046] 

Thus according to this embodiment, the 442 nm 
light of the He-Cd laser 53 is irradiated to an 
organism tissue. 

Among the fluorescent inside an abnormal 
structure, by IG45 which consists of a polymer 
optical fibre, the 571 nm fluorescence 
corresponding to Rhodamine 6G M and the 621 
nm fluorescence corresponding to "Perylene 
Red" are amplified to 600 - 2000 times. 
The fluorescence of a wavelength (lambda) 1 
(for example, 571 nm) and the wavelength 
(lambda) 2 (for example, 621 nm) is taken out 
with the rotating filter 47. 
The noise is restrained, and since it records 
respectively by CCD62, a self-fluorescence can 
be observed without an image * intensifies 
Operativity and sterilization property improve. 

More exact and safe fluorescent diagnosis 
can be performed. : 



[0 0 4 7] [0047] 

ft, Tl/7RBU%M4 6-CJ1 In addition, the laser used by the excitation 

l^bftS i'— if f3\ YAGU- source for amps 46 was taken as the YAG 

VbLtcibK rtitwKfe-f, ¥ laser. 

2^$; u— if, T/V^^U— if, However, it may not restrict to this but a 

x^rv"7 i/— if -ct <£v\> semiconductor laser, an argon laser, and an 

excimer laser are possible. 
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[0 0 4 8] 

He-Cdl—f 53© 
4 4 2 nm^?:4Ml;i 

U^77-r^J:^5 I G 
4 5 -Cl#i|il LT g ^pfe^m^ 

LT©, fiJ^L(4*HpD h 
tf/vyj y » , P h o t o f 
r in, ALA (5 — amin 
o levulinic ac 
id) , NPe 6 , BPD, S 
n E T 2 It&^tDMm&tfhZ 

^-%7r4 "9^5 I G 4 
. 5 T-i^iH Z t X-m 



[0048] 

Moreover, the 442 nm light of the He-Cd laser 
53 is irradiated to an organism tissue. 
The fluorescence from an organism tissue is 
amplified by IG45 which consists of a polymer 
optical fibre, and self-fluorescence is observed. 

The disease part is diagnosed. 
However, it does not restrict to this, but it is as a 
fluorescent material, for example, since HpD 
(hematoporphyrin) and Photofrin, AI_A((delta)- 
amino levulinic acid), NPe6, BPD, SnET2 
have the accumulation property towards 
cancer, they inject this in the living body. 

An illness site may be diagnosed by 
amplifying and observing the fluorescence from 
the above-mentioned fluorescent material by 
IG45 which consists of a polymer optical fibre. 



[0 0 4 9] 

in 6 tin 5 ommmommx 
hz> 0 ffl5<Dmmmxte#v ^ 

-*7 7 ^^ I G 5 5 t L 

zoteft&mtt&mxhv) . m 

as <£>i*] lam £ /aw • 
-r >x ^~>-7 7 << \ & it- b m 

m t is t Ay t'm txhz><DX\ 



[0049] 

Diagram 6 is the modification of the 
embodiment of diagram 5. 

It was the composition using the endoscope 
for fluorescent observation which built into 
polymer optical-fibre bundle as IG55 in the 
embodiment in the diagram 5. 

However, such an endoscope is special, and 
since it becomes an expensive endoscope, the 
fluorescent observation endoscope apparatus 
of this modification serves as the composition 
that an observation of self-fluorescence can be 
performed without an image * intensifier using a 
usual endoscope. 

Since this modification is almost the same as 
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mj^^ltm Cffi^&ottftWtt the embodiment of diagram 5, it demonstrates 

^ N B£i~<5o only different composition, and the same code 

for identical compositions is attached and 

description is omitted. 

[0 0 5 0] [0050] 

-fteiohs HI 6 o Namely, for the fluorescent observation 

HI 5 (D&MfflVfo&lkyt^^fa endoscope apparatus which is the modification 

$,t^i!{^ ii^M^^^rfe^ of diagram 5 as shown in Diagram 6, the usual 

i~^>^( ^—^134 K4 5 a endoscope 81 which passed through image 

fflLfcii^<Drtt!Jt8 It, # guide 45a which transmits a usual observation 

D Jtyr^'^S 2 ^rrtta image, the eye-piece part 83 and the 

f|8 1 <D%£%&%8 3 t^it^^L fluorescent image image-pick-up apparatus 84 

fgf 8 4 t ftp-ai^fi of an endoscope 81 are built in to the polymer 

8 5Hrti|Lti/^o ^TfcMi optical-fibre bundle 82 in the joint apparatus 85. 

8 4li x Y A G V— if 7 The fluorescent image image-pick-up apparatus 

4 , SHG75, 0157 -< As* 84 consists of YAG laser 74, SHG75, a rotating 

4 7^yM^, SHG7 filter 47, etc. 

5^<D5t{±5 7 — 8 6£^L The light-guide of the light from SHG75 is 

^7^6 9 \c$$yt£fri carried out to a one-way mirror 69 via mirror 86. 

5J:9(^^oTV^ 0 /}<y-^— The polymer optical-fibre bundle 82 consists 

)t77^^8 2H, m5(DM of the polymer optical fibre to which the dope of 

M&ltWlW^s " Rhodam the "Rhodamine6G M , Terylene Red" was 

ine 6G W , " Pery 1 carried out, like the embodiment of diagram 5. 

e n e Red" K— Other compositions and the effect are the 

tztfV ^— %y r^'^k ^WtflL same in the embodiment of diagram 5. 
^tbTV^o ^^te^^c, ft 
ffifidl 5 O^JS^J^I^ C-Cfe 

So 

[0 0 5 1] [0051] 

^ (D <fc o tcflWt £ Thus according to this constituted modification, 

cktifi* H 5 tD^JS^yo^!)^: adding to the effect of the embodiment in the 

[Ztox., — %yy^^%. diagram 5, since it loads with the joint 

8 2 %faW.Ltz%£it^ilt 8 5 £r apparatus 85 which contained the polymer 

f*i!S^8 1 <7}^gg£[5 8 3 bik% optical-fibre bundle 82, between the eye-piece 
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&8H&£K 8 4 t <DT%\z.WSt L part 83 of an endoscope 81, and the fluorescent 

TMLTi/^©t% il^^rt image image-pick-up apparatus 84 and it is 

^ll;5>{lLffl~C#. ^{ffiUX ^ — constituted, a usual endoscope can be used, 

& " 4 ^7^>7 7^t4LT' and the fluorescent observation endoscope 

£^^3tro#i^ris-e# <5^3fcf& apparatus by which an observation of a self- 

^ft$Si£i£fB# 5 ^lT# 5 0 . fluorescence is cheaply made without an image 

HI 5 RTfm 6 iz^i-nMm\zio * intensifier is realizable. 

V^T, 01^^104 {^Tjk-f % in addition, in the embodiment shown in Fig. 5 

J6M©J:5lwHe-Cd if and 6, a He-Cd laser is substituted by a 

SrftftpTX !ffcit#*^S variable-wavelength laser like the embodiment 

^Jb^^ — Z L> CftMJ: 9 fib shown in Fig. 1 or 4, and the monitor of the 

S?ijfiSS:S^"t"5wt"e, cfc reflected light is carried out. 

V ffi&tD&i^^WitiiBlfl&b # By choosing the optimum wavelength this 

£o way, a more accurate diagnosis can be 

performed. 

[0 0 5 2] [0052] 

t :5T\ *3fc4S£rt$LftKfi By the way, by observation of the fluorescent 

5^feffe©Mf?"t?f±, image by the fluorescent observation 

d s rtffi&i<fttfcf££:^fij"efT endoscope apparatus, an operator performs 

V\ i&yti&lt S X^tQLteffb endoscope curvature operation manually. 

fToTV\fc 0 ^(Dtctb, ^yt^ It was being carried out, confirming the 

B"eftBLftj&*P>, *Pf3WB£* fluorescent image by the eye. 

^ y ~~ — > ^ '"t" <5 x -t © * Therefore, when the screening of the disease 

^ y ^ — ro/cfelc^#mg part is carried out, confirming the fluorescence 

fi \z T 1/ if )V & SfE L 9 X by the eye, an operator may change the angle 

fix ^Tt^iSv^^^^^o^^ carefully for screening, or a diseased part may 

TfcS^^S^^rE^i: 1""Itt be overlooked when the fluorescent difference 

tt^fc<5 0 is slight and very small. 

[0 0 5 3] [0053] 

*ZX\ »#a>ott/J>fc£#© Then, the embodiment of the fluorescent 

aSv^i&fcH L.%$$<DfoZ>f>fTVT observation endoscope apparatus to which the 

s^&lktibZ) X o (Ct5w t improvement in operativity and the detection of 

t?Jftf^ttWlp]±Stl c 5t^/«C^!aE a reliable disease are made by stopping the 

©#fctia*T*a3bfeft!fcl*jfifl(fc angle at the place which detects a slight and 
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i£ft^^^W^o^T&U:|&^ very small fluorescent difference, and has a 

i~5 0 diseased part is demonstrated below. 

[0 0 5 4] [0054] 

'ffity?ti*<>'^ / pt£lk%<Dm^^%& The composition of one embodiment of the 

iULSSfBOfeSBff'CTV^/^S: fluorescent observation endoscope apparatus 

±»S£#fc*rtW*$Slt©— which stops the angle at the place which is 

MM$l(DMJ&fe, HI 7 t^i"ct detected a delicate and very small fluorescent 

0 \Z S il^^lI^^fc^Ofi-fe difference, and has a diseased part is shown in 

)t^^4t5«i 9 It, diagram 7. 

^TtM^OfcfcOliSTt^^^ It has the light source device 91 which 

"f~<5 t^lf 9 2 i:> Sfe^t generates white light for a usual observation, 

^/cfiJSi^Tt^^fe^^ 9 3 a J: the laser light source 92 which generates the 

•9 S^^WLSSl5 ; §r^^i~5 excitation light for fluorescent observation, and 

F*3$ii$t 9 3 t £ii;LTflM7££ti the endoscope 93 which irradiates white light or 

5o excitation light from end 93a to the diseased 

part, and observes the diseased part. 

[0 0 5 5 ] [0055] 

f*)#!^ 9 3 ©JftfNW 9 4 J: 0 jg Concerning the end of the light-guide cable 95 

ttiLtcysf Ytr—'fjv^ extended from the operating part 94 of an 

5<£>3fc#Sf4, S&1E3tiK3£g9 1 endoscope 93, the above-mentioned light 

RXIU— 1f3taS9 2/$^^£ti source device 91 and the above-mentioned 

fc, efe#fcafi#4:§J9!fc;L laser light source 92 were connected. It 

Trt^SiS 9 3(Dy-{ h 134 Y*T connects with the first adapter 97 which carries 

— ^9 5XUWAfflS9 6rt£: out a light-guide to the light guide which 

^U^L^i/^^T hjtfW switches white light and excitation light and 

Y\ZM%1T%>% 1 9 . passes through the inside of the light-guide 

7 til^fJifc SfeiZ^WtZtiX^^ cable 95 of an endoscope 93, and the insertion 

<5 0 . part 96 detachably, not illustrated. 

[0 0 5 6 ] [0056] 

Wlft 9 3 (D^{^% 9 4Clt The electrically driven angle 98 by the electric 

m^Lftl^H&-=e— £{£±511 motor not illustrated is built into operating part 

KjT>^/U9 8^ftJSc£iVC:fc 94 of endoscope 93. 

9 , ff ASP 9 6 ro^feffiiRiJ^IS:^ Curved part 99 provided on the end side of 
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btitzm&U 9 9 %m ft»»1" insertion part 96 is actuated. 

5cts>^^oTV^5 0 This electrically driven angle 98 consists of two 

TyffjVQ 8 2 angle wires and an electric motor (not shown), 

TV^jvv^^-BLlinM^-^ for example. 

(m^F^i*) t fabffitfL&ti* The curvature driving controls by the angle 

7 << h U4 \ tJ r—~?J\' 9 5l:jr control part 100 via the light-guide cable 95. 

L XT V if 1 0 0 (c «t A curved part 99 can be curved vertically and 

•9 MfoWLWiti^WM £ tL<5 <£ 9 (C horizontally by the angle wire and the electric 

fco-CV*3 0 H^L^V^T^^ motor not illustrated, and end 93a of an 

/H7>f -VSt/Stt^— * l£ J: 9 endoscope 93 can be turned now in the desired 

9 9 £±Tfc&{cr$fl $ direction. 
ItftUM 9 3 <p3fc$Sa$ 9 3 a £ 

[0 0 5 7] [0057] 

■t L-T, rtftSft 9 3 Id J; 9 And, an endoscope 93 detects the disease part 

1*3 1 0 1 V>m&M 1 0 2&tH: 102 intra-corporeal 101, the fluorescent image 

<omm&<D&ft9LZLvm%QL* of the periphery part, and a usual image. 

&fciJU I. I. 103tCC I. 1.103, and cCD camera 104 each is 

DA^7l04^* recorded. 

5 0 ^ftfc&lfififfr At this time, the 2nd adapter 105 can 

Hilts %2<DT#zf5 1 0 5T- distribute the fluorescent image and a 

I. i. l03iCCD fluorescent usual image to each 1.1.103 and 

*^7104 \ZM Qfttfbti CCD camera 104. 

So 

[0 0 5 8] [0058] 

I . I . 10 3 X"Wiig.£fttz1k The fluorescent image recorded by 1.1.103 is 

ft&fi, £ft^Wr*&ilS|S 10 6 processed in the fluorescent-diagnosis 

•V*EM£ti]E1$to£&1titil&W processor 106, and a normal part and an 

S'J £ ti&o. C C U 1 0 7 li, C abnormal part are distinguished. 

CD*^7104 T'SHt £ tV7t CCU 107 forms a usual image from the usual 

iilflflfc<fc9iiifl?li{fe$:£fifei- image recorded with CCD camera 104. 
5o BulS^3fc^®f*0;31$B 1 0 6 • The above-mentioned fluorescent-diagnosis 

^ CCU10 7t?H?>jifcI processor 106 and the image obtained by 
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CCU 107 are synthesised by a switching or by 
on same screen by superimposition 108. 

The synthetic image which made it the usual 
image 109, the output image, for example, 
parent image, from superimposition 108, and 
made the child image the fluorescent image 
110 displays on monitor 111. 



[0 0 5 9] 

ft, 1 1 1 iz.m7jk£tiz> 

ttK*iLTt>J:<, *m&(D 
£ ? 111 ^^-f 



[0059] 

In addition, the synthetic image displayed on 
monitor 111 is not restricted to this, and can 
make the parent image a fluorescent image. It 
can also make the child image a usual image. 

The display position of the child image can 
also be set up arbitrarily. 

Furthermore, the image which monitor 111 
displays is not restricted to such a synthetic 
image. The display of only a fluorescent image 
or a usual image or the processed image which 
carried out the image processing of these 
images can be displayed. 



[0 06 0] 

C CD X 0 {zmrfx. £ tlfcll 7 <D% 

&SM9 3 a Zftmft 1 0 1 

m, Ait, w, m, 



mm, 



m, mm, mm., m 

W9 IXlt ^—f%Wk 9 2<D% 

9 7tcj; vm&ftn 

»9 3£tf-U f£!!£l*) 1 0 1 iz. 

^mm^^r?-?? io5 

X'WV &Tibti, i . i . io 



[0060] 

Thus in the embodiment of the constituted 
diagram 7, end 93a of an endoscope 93 is first 
configured to intra-corporeal 101 (for example, 
lungs, an esophagus, the stomach, intestines, 
the pancreatic bile duct, the vesica urinaria, the 
ureter, an abdominal cavity, a thoracic cavity, 
the womb). 

The light of the light source device 91 or the 
laser light source 92 is sequentially irradiated to 
intra-corporeal 101 via an endoscope 93 by the 
adapter 97. 

The usual image at this time and a fluorescent 
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3XliCCD*^7l04 X'Wl image are switched by each adapter 1 05. 

l^iaSo A photograph is taken with 1.1.103 or the CCD 

camera 104. 

[0 0 6 11 [0061] 

^<£>B#, £3tefcl::*5l*T»i, IE At this time, the strength and wavelength 

LlH^U 10 2 T*fi, characteristics vary in the disease part 102 and 

^O&iti.RtfSiSftHlfea^fcl" normal part in a fluorescent image. 

5„ o£ 9 , ^;)t3&gDUi$i:ii: In other words, the disease part 102 can be 

^fe^^Jt^ffitilMU 1 0 6 1* distinguished by processing a fluorescence 

^ t X*M%iU 1 0 2 3r intensity or a wavelength characteristic in the 

$J3UT*# <5 0 fluorescent-diagnosis processor 106. 

[0 0 6 2] [0062] 

— Jj, rt!SiS9 3t*li, On the one hand, in an endoscope 93, the 

/W&J^pgR 1 0 0 iz. i. K> WMT y electrically driven angle 98 is actuated by the 

7 >v 9 8 L , fo&m 9 3 angle control part 1 00. 

(Dm&U9 9&Jftf£U f£B£ft The curved part 99 of an endoscope 93 is 

1 0 1 IrlltSo r<DH# x operated, and the intra-corporeal 101 is 

tmWUmfll 1 0 6 X-mmU l observed. 

0 2 £3e JL Lfc*§-£\ When the disease part 102 is discovered in the 

Ul 0 2#l*3|a^9 3<D&m<D fluorescent-diagnosis processor 106 at this 

tp't^lkZ) X ? MW)T y ? sis 9 time, the damping of the electrically driven 

8 Srftjft] U t f , &£l5l::3fefcBf ,£ angle 98 is carried out so that the disease part 

-C$*mib£ffil:£-ti\ mz-\f 102 may come to the center of the visual field of 

^E-- * 5 ^ ii^tffg t endoscope 93. 

LT#?#(Cilp|g:£G 10 2 When coming to the center section, curvature 

£r£n £>-t£3o change is stopped. 

For example, the operator is told about 
existing of the disease part 102 via the monitor 
display or by vocal information. 

[0 0 6 3] [0063] 

wGC><£:?{^ M 7 <DMM$\\z£. Thus, when according to the embodiment of 

titt, Ikit^^^MU 1 0 6 X' diagram 7 the disease part 102 is distinguished 

Ifi^iU 10 2 Sr^JS'J LiM£fl 1 in the fluorescent-diagnosis processor 106 and 

99/11/11 34/52 (C) DERWENT 



JP7-250812-A 



0 2$:SSjLL;/!:*S\ TV? IV 



igp i o ofcj; *)%ShT*s# 

1 0 2<75#£££gib 



the disease part 102 is discovered, the damping 
of the electrically driven angle 98 is carried out 
by the angle control part 1 00. 

When conning to the center section, curvature 
change is stopped. 

Since the operator is told about existing of the 
disease part 102, the angle can be stopped at 
the place which detects a delicate and very 
small fluorescent difference, and has a 
diseased part. 

Thereby, the disease part is reliably 
detectable while raising operativity. 



[0 0 6 4] 

£SHfe1-5&#TV;M 7©C 
C D & 66}fc££^-caHfc"t- 
ZkLtztK Z<DC CD li Alt 

t5ccDit5iii«-e# 

5 a 6£ft£R, G, B 

$ * 5 r i y -m&zm 
tetzmmv** 7t u-ct 



[0064] 

In addition, in each embodiment, it was 
presupposed that CCD of the usual TV camera 
which records a usual image is recorded based 
on white light. 

However, this CCD can be taken as CCD 
which records a colour image by providing a 
colour mosaic filter in the plane of incidence. 

Moreover, it is good also as a usual TV 
camera which records a colour image by 
providing the colour filter which separates white 
light into R, G, and B. 

It is sequentially made to supply the 
illumination light of R, G, and B from the usual 
illumination light source. 

It is good also as a usual TV camera which 
records a colour image while making it 
synchronize with this supply timing. 



[0 0 6 5] [0065] 

^fc, Ltc X o ic, ilSs Moreover, the above-mentioned laser light 

EfojeiLytWk LT^.-fe3fc£r3§£i" which generates monochromatic light as an 

<5 v— if yttmt>fri& 0 Lfr L> excitation source as usual is used. 
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l^— iPpt2Hiit'fffi"Cfo6 <t Wo However, there is a problem that the laser 

falM&fo&o -t^T?* IH8{C^ light source is expensive. 

o (d % X e 7 >7°<D&i* t yt Then, as shown in diagram 8, it may be made 

=k 9Sb&7c£3bM< ilt^ail- to use the excitation-light filter 120 which 

ffli&%7 ^/V^120?rffiv^5 selects excitation light out of white light from an 

i^l-LTtlV^ Xe lamp efficiently. 

[0 0 6 6] [0066] 

-$~t£t>hs I8©i ii)® That is, as shown in diagram 8, the excitation- 

%y <4 jv? l 2 011 Xeyy light filter 120 receives white light from the Xe 

7° 1 2 1 >6> f><D 6 fettle >tfL lamp 121, the interference filters 122 and 123 

~C, ^^SgfrMM £ fritzJjftldLyt which pass only the excitation light (lambda) 0, 

X 0 co^-triii^i-^^F^^-r/u on which the interference membrane was 

^ 1 2 2, 1 2 3 i, -?:<^f# deposited, It consists of the colour filter 124 

1 2 2, 1 2 3 which absorbs light other than excitation-light 

tiX%ZWi£titzW)>&yt X 1 Sift- (lambda) 1 which fits between the interference 

tf>3fc£ 5511X1" Z>&7 4 J^V 1 2 filters 122 and 123. 

[0 0 6 7] [0067] 

X 67^/1 2 1 <fc 9H£L£: White light generated from the Xe lamp 121 

66tcH ^;^122 passes 0 (lambda) by the interference filter 122, 

\z. J; K) X 0 U A 0 and and it is reflected except for (lambda) 0. 

HKtt £*L5o LfrLte&b. However, at this time, a little bit of (lambda) 0 

Z.(D$fX 0 Uftoyt h t>-ft^l light still permeates through. 

^biSi§i"-5 0 ^Wiii&LfcA. As for the light. containing light other than this 

0 £AW-<Dyt%:1iis 7tf*> fe7 w (lambda) 0 transmitted, a part of the light other 

fr9 12 4 b^&y -ivu* 1 2 than (lambda) 0 is cut by the colour filter 124 

3 X X 0 )Zk9\-<Dytft—U* v h and the interference filter 123. 

^P^^-f^^ 12 2 However, the reflection is repeating between 

b^&y 4 )V5 \ 2 3 i: ©F^T* interference filter 122 and interference filter 

KM^rnVM-f^ tX\ X 0 &, 123, thereby light other than (lambda) 0 is 

3r-fe:7 j l 2 AXtz. absorbed completely or nearly completely by 

±£>5VM2%<tf95J&1-5 Zbtf colour filter 124, and it is possible to restrain the 

T't\ %hmBi< X 0 J^©tc£ light other than (lambda) 0 efficiently. 

%bz.z>zttffimxhz 0 
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[0068] 

Thus in other words by using the excitation-light 
filter 120, light other than zero (lambda) and the 
low excitation light of the light leakage can be 
obtained. 

A good fluorescent observation can be 
performed, without using the laser apparatus as 
an excitation source. 



[0 0 6 9] 



[0069] 



[ttlB] 

l ) l fcE«©*#* 



[Additional remark] 

1 ) It is the fluorescent-diagnosis apparatus of 
Claim 1. 

Comprising, above-mentioned detection means 
detects the quantity of light of above-mentioned 
reflected light. 

The quantity of light of the above-mentioned 
reflected light to which above-mentioned 
detection means detected above-mentioned 
excitation light controls above-mentioned 
excitation-light supply means at the wavelength 
used as the minimum. 



[0 0 7 0] [0070] 

2 ) ft^ 1 ! 1 (ClfBiScO^Tfcl^ 2) It is the fluorescent-diagnosis apparatus of 
^■tfcoT, mnZHk3t(Dm Claim 1. 

£fcro&jfeg<Z)3ftK£ttffi^5tt Comprising, it has extract means which carries 
ffi^S£^;tTlSfi!c$*i<5 0 out the extract of strength for some of every 

above-mentioned fluorescent wavelengths, and 

it is constituted. 

[0 0 7 1 ] [0071] 

l£flf J#i~5 ZtX\ £ Thus with constituting, since more extract of the 
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WU$&frb<D3kyt<Dfe& • data of the fluorescent strength * wavelength 

^M<Dy : — $ 3r«t 9 tttbf distribution from an organism tissue can be 

# %><7)X\ 'EMt£'£ytt£Wi%1f carried out, exact fluorescent diagnosis can be 

5 ^ t #T*# So performed. 

[0 0 7 2] [0072] 

3) &fcm J mzB&%:Zm% 3) Irradiate excitation light to an organism 

u mm±mmfrb%$ii-?> tissue.. 

^Tfet- J: 9 Hute^^fi^O^^ In the fluorescent-diagnosis apparatus which 

U*&%\1r2> ; &ytMiWimmz& diagnoses the disease part of the above- 

SulE^Tt^U^cco^^S mentioned organism tissue according to the 

WS&SSrtttiS-fSttiij^l&Srif fluorescence generated from the above- 

z.tzZ. t &W&ti~ 5^7t^$r mentioned organism tissue, it had extract 

i^fio means which carries out the extract of intensity 

for some of every above-mentioned fluorescent 

wavelengths. 
The fluorescent-diagnosis apparatus 

characterized by the above-mentioned. 

[0 0 7 3] [0073] 

C CO X 0 \Z.ffl$,irZ) Z t t\ tt Thus with constituting, since more extract of the 

Iti^&k LX<D\e}&7 4 j\>? 2 data of the fluorescent strength * wavelength 

1 a X*£i$W$,frb<Di!kyt<D%g. distribution from an organism tissue can be 

S • iS^^^cox — 9# carried out by rotating filter 21a as extract 

< ttttl"C# 5><DX\ lESI&^Tfc means, exact fluorescent diagnosis can be 

&m*n 0Z.t&XZZ> o performed. 

[0 0 7 4] [0074] 

4) ^7 7^^^ J; 4) In the image transmission apparatus 
fa^omUZytiW^-t LT{sii which transmits the image inside a body as a 
1-5®^3^^M(w*5V^T, ml light signal by the optical-fibre bundle An 
IE7fc7 r^'*^!^ Ef^co^S above-mentioned optical-fibre bundle has 
(DEh&ytlz £ <0 mt^%yr^^ amplification means to amplify the above- 
^ft£|5T ! ifJfE^{s^£^i|>l"f -5 mentioned light signal inside above-mentioned 
ttifl^-l&^r^ L. ffjfc , liii££?t£- optical-fibre bundle by the excitation light of a 
W&1rZ>m&%Wi%^WLb, ft) predetermined wavelength. 
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SB® «t 9 0M& $ It had excitation-light supply means to supply 

ti 5 S&fE®i®^fc ?rtul53fe 77^ above-mentioned excitation light, and 
'^(£AiH"i"5lijfi3teAiH"^I8: excitation-light incidence means which 
t lt$lz.tzZ t %:W$Lb'i~Z)W incidents of the above-mentioned excitation 
^fei^^ffo light supplied by the above-mentioned 

excitation-light supply means to the above- 
mentioned optical-fibre bundle. 

The image transmission apparatus 
characterized by the above-mentioned. 

[0 0 7 5] [0075] 

Z.<D&o\z.ffi&£titzW$LfcT& Thus in the constituted image transmission 

^fiTfi, %7t4 IT apparatus, the image guide 45 as an optical- 

<D4 K4 5 SritH^ fibre bundle is constituted from the polymer 

LfczK y -v— %yr y (^ < optical fibre with amplification means, and the 

~Cf# LTSj®3t^2g^: U 3fe light-guide of the excitation light is carried out. 
ft ■§-±t'f I I^ltb?:^0x.'5 By adding light-signal amplification function, 

4 yt—i?<j Crisis? t 4 -Yfe amplification of a slight light signal is enabled 

LT\ WMtMt^r(Di%itg%:*] without an image intensifier. 

te 

[0 0 7 6] [0076] 

5) #12 4 (PW^iik&^WtX* 5) It is the image transmission apparatus of 
fcot, iijIS^if-^li, $9^1*1 additional remark 4. 

V $££.Ltzi&ytX*hZ) 0 Comprising, the above-mentioned light signal is 

the fluorescence generated from the inside of a 
body. 

[0 0 7 7] [0077] 

6 ) f+f5 5 ©Mfiiiit 6) It is the image transmission apparatus of 
fcot, SfjfS^5tfi, additional remark 5. 

^AIS Lfc^^t^KfoSVMiS Comprising, the above-mentioned fluorescence 
^^3t"CfcS 0 is the fluorescent material or the self- 

fluorescence integrated in the organism tissue. 

[0 0 7 8] [0078] 
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In this image transmission apparatus, it is 
observing the slight fluorescence or the self- 
fluorescence from a fluorescent material, and 
the operativity of the organism tissue 
observation and the sterilization property of the 
apparatus by the fluorescence are raised. 

Exact and safe fluorescent diagnosis is made 
possible. 



[0 0 7 9] [0079] 

7 ) f*tIE 6 <Dm&fcj£B\iX* 7) It is the image transmission apparatus of 

fcoT, ffirfEtbfc&Kfi, additional remark 6. 

< £ V HpD" , "Phot Comprising, the above-mentioned fluorescent 

of rin", " ALA", " material is any one of "HpD", "Photofrin", "ALA", 

NPe 6 " , " BPD" , " S "NPe6", "BPD", "SnET2 M at least, 
n E T 2 " ©^f^-offe 
5 D 



[0 0 8 0] 

8) #124, 5, 6£fcf2 7 

^ifcfi, HRhoda 
mine 6 G, Rhodam 
ine B, Perylene 
Red (O'p-tH < thl 



[0080] 

8) It is the image transmission apparatus of 
the additional remarks 4, 5, and 6 or 7 any one 
description. 

Comprising, the above-mentioned optical-fibre 
bundle is adding at least one Rhodamine 6G, 
Rhodamine B, Perylene Red at least, and 
forms above-mentioned amplification means. 



[0 0 8 1] [0081] 

9 ) ttfE 4 % 5 „ 6 „ 7 £ ft 9) It is the image transmission apparatus of 

ft 8 tf>^-f tifr l o{C|5^cDli the additional remarks 4, 5, 6,. and 7 or 8 any 

tfiiilt'fcot^ BufESiig one description. 

JtMlt^ YAGW— if, Comprising, the above-mentioned excitation 

^—f, T^=t^U~-f, source is any one of, a YAG laser, a 

u— f (D\/^-?frifr — DTrfc semiconductor laser, an argon laser, and the 
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<5 0 excimer laser. 

[0 0 8 2] [0082] 

1 0) ^cttiH^Kltb^rDg^ft 10) It has an insertion part inserted in the 
fl^ : Sriix.7t#^i^rt(c:l¥ A1~5 intra-corporeal equipped with the curved part 
JfAlFfl £r^f L N fJf£#A£i55fc#£ which can curve to the end side. 

The endoscope which detects the fluorescence 
% £r^tb1~5 rttitS i: > Iuf5^ from the intra-corporeal tissue positioned at the 
ftpfl£r?fft £-ttr3^ft¥^:£ , above-mentioned end of an insertion part, and 
fuf2F*3^Hf£ <£ 5 Ji^ £ tLTtftj curvature means to curve the above-mentioned 
Eift3te «fc t> WIE^i^F^ffi^OJS curved part, the above-mentioned fluorescence 
KWS:tftaii"S#!MttttJ¥a recorded by the above-mentioned endoscope, 
<fc, SufSfrS^rt*l^»HfffS?fi^ disease part detection means to detect the 
$R^r^abi"5SuiE^t±j¥S(^titi disease part of the above-mentioned intra- 
^(£|£<3VT, tufEf^ffi^S^ corporeal tissue, and curvature control means 
W$~$~Z>ffi&$\M3FWLb SMitx. to control above-mentioned curvature means 
fed £ 4r#fS£"f 5l*3!l£i3£ based on the output of above-mentioned 
Su detection means to detect the above-mentioned 

disease part of the above-mentioned intra- 
corporeal tissue 
These were equipped. 

The endoscope apparatus characterized by 
the above-mentioned. 

I 0 0 8 3 ] [0083] 

CLO X 0 {£flf$£;ixfcrt^SI£ Thus in the constituted endoscope apparatus, 
jlTii. ^3££B$lfcfcJ^lx<t LT the fluorescent-diagnosis processor 106 as 
<D^%MW\®MU 10 6 j&sfMffi disease part detection means detects a disease 

part based on the delicate and very small 
%<Dm^^3lk^^X^^M%:%k fluorescent difference from an intra-corporeal 
WU **H»J»ftiU07 tissue. 

^^OMMfflffi 1 0 0 asjJSft^H: The angle control part 100 as curvature control 
t LX<D^MT>^/^9 8 SrfiJ means controls the electrically driven angle 98 

as curvature means. 

A&tf){fcfi{£ < 5 <t 9 tcf^ft^B^r While raising operativity by curving a curved 
r$tt £-&<5 t X\ SfefEfSfcSrlP] part so that a disease part may come to the 
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±£-£5 t&lzmMtelP&EUn position of an endoscope visual field, the 
tiktti&^Bat-f&o detection of a reliable disease part is made 

possible. 

10 0 8 4] [0084] 

11) ttfEl OOrtttfltJgfll 11) It is the endoscope apparatus of 
t'fcot, 8WB^3t»4, £fMB. additional remark 10. 

$H^^I|jt L tz'&ytydWfr h <w£ Comprising, the above-mentioned fluorescence 
#*>3VM±§^$3fc-Cfc5 0 is the fluorescence or the self-fluorescence 

from a fluorescent material integrated to the 

organism tissue. 

[0 0 8 5] [0085] 

12) ttfEl 0£fcfil 1 <D 12) It is the endoscope apparatus of 
rttB&^B-CfcoT, SulS^^ additional remarks 10 or 11, 
^P^tiJ^^fi, 2oKiKDM Comprising, above-mentioned disease . part 
fg^W^jt^SSSSrtttfcSi" 5 w detection means detects the above-mentioned 
t^JiOffiflE^I^SlJSrdffli" disease part by carrying out the extract of 
So fluorescent strength of the wavelength area 

more than two. 

[0 0 8 6] [0086] 

1 3 ) #fS 10, 1 1 £?tf2 13) It is the endoscope apparatus of any one 
1 2 ©ifVf jh/d» 1 of^lEicOrt description of the additional remarks 10, 11, or 
WTfcot, fufe^ftftJ 12. 

S^Sli, SulS^^^^^iufSf^i Comprising, as for above-mentioned curvature 

control means, the above-mentioned disease 

lufEf^fl^S^r^J^i^So part controls above-mentioned curvature 

means so that the visual field of the above- 
mentioned endoscope comes central. 

[0 0 8 7] [0087] 

1 4 ) fafE 10, 1 1 N 12.14) It is the endoscope apparatus of any one 
£fcf4 1 3 ©v*i* fit* l o{d|a description of the additional remarks 10, 11, 12, 
*<0l*3&ft2£B-efeo-C, Me or 13. 

< £ t> 1 Comprising, above-mentioned curvature means 
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consists of the angle wire of at least one, and 
an electric motor. 



[0 0 8 8] 



[0088] 



[EFFECT OF THE INVENTION] 

Since excitation-light supply means, as 
explained above, controls the wavelength of the 
excitation light to supply, based on the output of 
detection means according to the fluorescent- 
diagnosis apparatus of this invention, by simple 
composition, regardless of the organism tissue, 
and its state, efficient and exact fluorescent 
diagnosis can be performed. 
The above-mentioned effect is expectable. 

[BRIEF EXPLANATION OF DRAWINGS] 



[Ull] [FIGURE 1] 

% 1 ^JSW^S^^tlt^ftl-S The block diagram showing the composition of 
^^W<Dffifa%7F^^j$M 0 the fluorescent observation endoscope 

apparatus based on the 1st embodiment. 

[HI 2] [FIGURE 2] 

HI l (Dik.%WlMfifflM^W\Z- i The characteristic view showing the fluorescent 
VEh&ytl 0 £;BS#J Lfcflfco characteristic of the intra-corporeal tissue when 
&M£faW&<0&??tftfe.%7frf-%f irradiating excitation-light (lambda)O with the 
$eM 0 fluorescent observation endoscope apparatus 

of diagram 1 . 

[HI 3] [FIGURE 3] 

% 2 %MW\z.%%^%MMPtf& The block diagram showing the composition of 
ltlKit<^fHfi££?Fi"1#/&l! 0 the fluorescent observation endoscope 

apparatus based on the second embodiment. 



99/11/11 



43/52 



(C) DERWENT 



JP7-250812-A 



^ QERWENT 



IS 4] [FIGURE 4] 

H 3 <£>[Hfc:7 -f /Ui? <DffirfL$:7F The block diagram showing the composition of 

"f^fijtlUo the rotating filter of diagram 3. 

5 ] [FIGURE 5] 

^^-^"f ^fy->77'ft The block diagram showing the composition of 

ftL-C^ftl^Srff i? d £:£>T* the fluorescent observation endoscope 

%5— ^J£#lO:£3t^^J*9$ji apparatus of one embodiment which can 



perform fluorescent diagnosis without an image 
* intensifier. 
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[FIGURE 6] 

The block diagram showing the composition of 
the modification of the fluorescent observation 
endoscope apparatus in the diagram 5. 

[FIGURE 7] 

The block diagram showing the composition of 
one embodiment of the fluorescent observation 
endoscope apparatus which stops an angle in 
the place which detects a delicate and very 
small fluorescent difference, and has a 
diseased part. 



[FIGURE 8] 

i3§5fc The block diagram showing the composition of 
the excitation-light filter which selects excitation 
light out of white light of Xe lamp efficiently. 

[EXPLANATION OF DRAWING] 

1... endoscope 
2... The 1st adapter 
3... usual illumination light source 
4... Laser apparatus for fluorescence 
5... second adapter 
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6-ItTV*^7 6... usual TV camera 

7 • ■ ■'&ytif£M&.jj > 7 7... fluorescence image image-pick-up camera 

8 -CCU 8...CCU 

9 ■•■^^tWi^.^M^W. 9... fluorescence image processing device 

1 0 ••• t'x^^^T yf-^V^y 10... video switching controller 

hv — 7 1 1 ... video switcher 

1 l-fft^'fyft 12... monitor 

1 2-*=? 13 and 18... Driver 

13, 1 8 ••• K7>f '< 14 and 19... Movable mirror 

14, 1 9-"srtb5 7— 15... light guide 

1 5 ■•■7 4 btfJ K 16... image guide 

1 6 /-i/tfj K 20, 23.. .CCD 

2 0, 2 3 ••■CCD 21... rotating filter 
2 1-@|7^^ 22... I.I 

22-1, I 25... timing controller 
25"^^;y^3yhn-7 27... reflected-light monitor 

2 7 •••S#t7c ; E- — ^ 28... movement means 
2 8- 

[12] [FIGURE 2] 




AS 

[translation of Japanese text in Figure 2] 
vertical axis: fluorescent sensitivity 
horizontal axis: wavelength 
upper line: normal 
lower line: diseased part 
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[FIGURE 4] 



21a 




[Hi] 



[FIGURE 1] 
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[translation of Japanese text in Figure 1] 

3a lamp 

26 foot switch 



[03] [FIGURE 3] 
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[translation of Japanese text in Figure 3] 

3a lamp 

26 foot switch 



[851 [FIGURES] 
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[translation of Japanese text in Figure 5] 

43 image processor 

50 timing controller 

51 monitor 

52 Xe lamp 

53 He-Cd laser 
74 Yag laser 



[B8] 



[FIGURE 8] 
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[translation of Japanese text in Figure 8] 

121 Xe lamp 

output excitation light lambda 0 



[B96] 



[FIGURE 6] 
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[translation of Japanese text in Figure 6] 

43 image processor 

50 timing controller 

51 monitor 

52 Xe lamp 

53 He-Cd laser 
74 Yag laser 

[H7] [FIGURE 7] 




[translation of Japanese text in Figure 7] 
91 light source 
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